/  o  -''  5 

C  K  E  ^ 

COMMERCIAL 

WASTE  COMPOSITION  STUDY 

VOLUME  II 

OF  THE 

ONTARIO  WASTE  COMPOSITION  STUDY 

JULY  1991 

@ 

Ontario 

Environment 
Environnement 

ISBN  0-7729-8593-6 


COMMERCIAL 
WASTE  COMPOSITION  STUDY 


VOLUME  11 
OF  THE  ONTARIO  WASTE  COMPOSITION  STUDY 


Report  prepared  by  : 
GORE  &  STORRIE  LIMITED 


Waste  Management  Branch  ^/^pl '^'^ 

Ontario  Ministry  of  the  Environment  '  "^> 


Report  prepared  for:  '<  '/^  ^ 


JULY  1991 

o 

RECrCLABL! 

Cette  publication  technique 
nest  disponible  qu'en  anglais. 


Copyright:  Queen's  Printer  for  Ontario,  1 99 1 

This  publication  may  be  reproduced  for  non-commercial  purposes 

with  appropriate  attribution. 


PIBS  1608 


DISCLAIMER 

This  report  was  prepared  for  the  Ontario  Ministry  of  the  Environment  as  part  of  a 
Ministry-funded  project.  The  views  and  ideas  expressed  in  this  report  are  those  of 
the  author  and  do  not  necessarily  reflect  the  views  and  policies  of  the  Ministry  of 
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study,  m  which  the  crew  unloaded  the  refuse  bins  by  hand  to  determine 
the  total  weight  of  the  waste  in  the  bin. 

5.  During  the  course  of  the  study,  insights  were  noted  regarding  the 
effectiveness  of  waste  management  practices  of  some  firms  For  example, 
for  automotive  repair  businesses,  it  appears  that  employee's  tend  to  use 
the  general  refuse  bin  for  discarding  metal  waste  materials,  despite  the  fact 
that  a  scrap  metal  bin  has  been  made  available. 

Such  insights,  when  communicated  to  the  management  of  the  firm  provide 
an  immediate  opportunity  to  help  that  firm  improve  the  efficiency  of  their 
recycling  efforts. 

There  is  also  an  indication  that  differences  exist  in  per  employee  waste 
generation  rates  in  small  grocery  stores  and  in  larger  supermarkets. 

The  demonstrated  method  for  estimating  the  rate  of  employee  waste 
generation  has  the  potential  to  be  used  as  a  waste  management  tool  by 
municipalities.  The  distribution  of  the  daily  waste  generation  rates  versus 
employment  data,  exhibited  in  the  graphs  for  each  SIC  sector,  could  enable 
municipal  waste  management  personnel  to  prioritize  their  "remedial"  waste 
reduction  efforts  by  planning  to  visit  those  companies  whose  waste 
generation  rates  seem  out  of  line  with  the  general  waste-to-employee 
relationship. 

Recommendations 

The  methods  employed  in  the  commercial  portion  of  the  Ontario  Waste 
Composition  Study  have  been  demonstrated  on  a  selection  of  commercial 
businesses  in  the  Regional  fvlunicipality  of  Waterloo.  Within  the  commercial 
sectors  in  the  Region  there  is  a  relatively  high  awareness  of  waste  diversion 
options  that  will  reduce  waste  disposal  costs  and  encourage  recycling.    Therefore, 
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The  total  annual  tonnage  received  by  the  two  Region  of  Waterloo  landfill 
sites  in  1989  was  439,000  tonnes.  Based  on  the  results  of  the  present 
study,  the  commercial  sector  contributed  an  estimated  76.388  tonnes,  or 
17.4°o   of  the  total  weight. 

•  2.  The  most  commonly  encountered  waste  material  in  commercial  refuse  was 
corrugated  cardboard  (OCC)  which  ranged  from  a  low  of  4.0°o  to  a  high 
of  49.0°o  of  the  weight  of  refuse  generated  by  the  firms  which  were 
sampled. 

The  wide  range  in  OCC  content  may  be  the  result  of  some  firms 
separating  used  OCC  for  recycling,  possibly  in  anticipation  of  the  proposed 
ban  on  the  landfilling  of  OCC  within  the  Regional  fylunicipality  of  Waterloo 
in   1991. 

Variations  observed  in  the  composition  of  other  waste  streams  may  be  due 
to  recycling  activities,  either  under  the  auspices  of  company-wide  programs 
or  by  conscientious  employees  who  took  materials  to  recycling  locations  in 
the  municipality  or  home  to  their  own  Blue  Boxes. 

3.  The  statistical  reliability  of  the  waste  composition  data  for  some  of  the  SIC 
groups  IS  questionable  because  of  the  small  number  of  waste  samples  that 
were  sorted.  Nevertheless,  the  data  indicate  the  general  proportion  of 
matenais  in  the  waste  streams  from  the  16,  two-digit  SIC  groups  that 
comprise  the  commercial  business  community  in  the  Region.  Waste  from 
65  businesses  was  sorted. 

4.  The  installation  of  a  truck-mounted  scale,  used  to  determine  the  weight  of 
refuse  in  2  to  8  cubic  yards  refuse  bins,  enabled  us  to  obtain  waste 
quantity  data  from  an  additional  80  commercial  businesses.  For  estimating 
the  per  employee  waste  generation  rates,  this  method  is  more  efficient  than 
the   labour  intensive     method,   used  in  the  waste  composition  part  of  the 
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INFORMATION   FOR  THE   READER 


The  results  of  the  Ontario  Waste  Composition  Study  appear  in  three  volumes. 

Volume  I  contains  the  results  of  the  residential  portion  of  the  Ontario  Waste 
Composition  Study.  The  emphasis  m  Volume  I  is  on  the  development  and  testing 
of  a  method  that  municipalities  can  use  to  estimate  per  capita  generation  rates  of 
residential  refuse.  The  field  work  for  Volume  I  took  place  in  East  York,  Fergus,  and 
North   Bay,  Ontario. 

Volume  II  contains  the  results  of  the  commercial  portion  of  the  Ontario  Waste 
Composition  Study,  which  are  presented  herein.  Waste  generation  data  for  two 
light  industrial  businesses  are  also  provided  in  Volume  II.  The  emphasis  m  Volume 
II  IS  on  the  development  and  testing  of  a  method  that  municipalities  can  use  to 
estimate  per  employee  waste  generation  rates  and,  further,  to  estimate  the  quantity 
of  waste  generated  from  all  commercial  sources.  The  commercial  component  of  the 
study  took  place  in  the  Regional  lylunicipality  of  Waterloo. 

Volume  III  is  a  "user  friendly"  manual  that  outlines  the  procedures  for  conducting 
residential  and  commercial  waste  composition  studies  in  municipalities  of  Ontario. 
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ABSTRACT 


Volume  II,  the  Commercial  Waste  Composition  Study,  is  the  second  of  the  three 
volumes  comprising  the  Ontario  Waste  Composition  Study. 

The  commercial  study  was  conducted  in  the  Regional  Municipality  of  Waterloo 
between  May  15  and  August  31,  1990.  The  study  focuses  on  developing  a  cost 
effective  method  for  conducting  waste  composition  assessments,  estimating  per 
employee  waste  generation  rates  in  commercial  businesses  and  estimating  the 
waste  generated  by  the  entire  commercial  sector  m  a  municipality. 

Statistics  Canada,  as  part  of  their  Standard  Industrial  Classification  (SIC),  has 
disaggregated  the  universe  of  economic  activity  in  Canada  into  18  divisions.  The 
same  classification  is  used  for  all  of  Statistics  Canada's  economic  surveys.  The  SIC 
provides  the  basis  for  the  selection  of  commercial  activities  to  be  studied,  and  for 
the  extrapolation  of  sample  results  into  municipal  totals. 

Within  this  universe  of  activity,  the  commercial  waste  composition  study  focuses  on 
SIX  divisions  whose  activities  take  place  within  the  private  sector  and  serve  local 
communities.  As  these  commercial  activities  are  located  within  the  communities  they 
serve,  the  number  and  size  of  these  activities  can  be  readily  predicted  from  a 
knowledge  of  the  size  and  characteristics  of  the  residential  population. 

Statistics  Canada  further  disaggregates  these  six  divisions  of  commercial  activity 
into  27,  two-digit  SIC  codes,  each  representing  a  familiar  group  of  retail  or  service 
activities.  In  order  to  get  the  most  information  from  a  limited  number  of  samples, 
these  two-digit  groups  were  further  aggregated  and  disaggregated.  The  idea  here 
was  to  aggregate  those  groups  that  appeared  to  have  similar  waste  generation 
patterns,  and  to  disaggregate  those  that  had  varied  rates  of  waste  generation.  For 
example,  the  automotive  group  was  disaggregated  to  reflect  fundamentally  different 
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kinds  of  operations  in  dealerships,  garages  and  gas  stations.  Among  financial 
services,  only  banks  were  sampled. 

Waste  composition  inforniation  (65  separate  collections)  and  per  employee  waste 
rates  (212  samples)  were  obtained  for  representative  commercial  businesses.  Per 
employee  waste  generation  rates  were  estimated  from  regression  analyses  or  data 
averaging. 

Estimated  average  employee  waste  generation  rates  for  each  disaggregated 
commercial  activity  were  multiplied  by  total  Regional  employment  in  the  activity  to 
obtain  estimates  of  waste  generation  for  the  activity.  The  latter  estimates  were 
summed  to  give  a  total  estimate  of  waste  generated  by  commercial  businesses  in 
the  Region. 

The  study  did  not  include  schools  (see  Volume  I),  hospitals  and  other  health  care 
facilities,  government  offices  or  wholesale  activities.  However,  two  "light"  industries 
were  sampled. 
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EXECUTIVE  SUMMARY 

The  two-fold  purpose  of  the  Commercial  Waste  Composition  Study  was  to: 

1.  develop  a  simple,  cost  effective  and  reliable  method  for  determining 
the  composition  and  per  employee  generation  rate  of  waste  from 
commercial  sources  in  Ontario  (the  study  concentrated  on  that  portion 
of  the  commercial  waste  stream  that  can  be  closely  related  to 
residential  waste;  that  is,  both  waste  streams  stem  from  the  same 
processes  of  consumption);  and 

2.  apply  the  method  and  obtain  current  information  on  the  characteristics 
of  commercial  waste  streams. 

A  review  of  relevant  literature  and  consultation  with  experts  in  the  fields  of 
employment,  commercial  structure,  demographics  and  waste  management  indicated 
that  commercial  waste  generation  is  related  to  the  number  of  employees  at  a 
particular  commercial  establishment. 

Commercial  activity  in  Canada  is  organized  by  the  Standard  Industrial  Classification 
(SIC)  established  by  Statistics  Canada.  This  classification  was  used  as  the  basis 
for  reporting  waste  composition  and  per  employee  generation  rate  data.  Before 
the  field  study  began,  the  commercial  business  SIC  codes  were  reviewed  with 
respect  to  retail/service  activities  to  determine  whether  certain  sectors  could  be 
grouped  together. 

The  Census  of  Canada  (1986)  gathered  information  about  occupation,  type  of 
employment  and  place  of  work  from  a  twenty  percent  (20°o)  sample  of 
households.  These  data  provide  information  about  the  number  of  employees  in 
36  different  commercial  sectors  within  each  of  the  urban  census  areas  in  Ontario. 
This  kind  of  information  was  gathered  for  the  Regional  Municipality  of  Waterloo, 
including  the  Cities  of  Kitchener,  Waterloo  and  Cambridge,  and  the  Townships  of 
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Woolwich,  Wilmot.  Wellesley  and  North  Dumfries.  The  field  study  was  undertaken 
in  the  Region  between  May   15  and  August  31,   1990. 

A  representative  sample  of  businesses  from  the  SIC  groupings  were  identified 
and  approached  by  the  study  team  to  gam  permission  to  include  them  in  the 
study.  Data  were  then  gathered  on  the  composition  of  the  waste  stream  from 
each  SIC  grouping,  and  an  estimate  of  the  average  generation  rate  of  total  waste 
per  employee  was  made  for  each  of  the  SIC  groupings.  Sixty-five  businesses 
were  analyzed  for  both  waste  composition  and  per  employee  waste  generation 
rates.  Eighty  additional  companies  were  sampled  only  to  obtain  per  employee 
waste  generation  rates.  Some  companies  of  the  latter  group  were  sampled  twice 
for  a  total  of  212  samples  forming  the  per  employee  waste  generation  data  base 
of  this  study. 

The  relationship  between  waste  generation  and  employment  was  completed  by 
regression  analysis  when  the  characteristics  of  the  data  set.  (eg.  sample  size) 
permitted.  In  other  cases  an  average  of  the  waste  generation  data  is  reported 
where  regression  analysis  was  deemed  inappropriate. 

Estimated  average  per  employee  waste  generation  rates  for  each  commercial 
activity  were  multiplied  by  the  total  Regional  employment  in  the  activity  to  obtain 
estimates  of  the  waste  generation  for  the  activity  throughout  the  entire  Region. 

Conclusions 

1.  Waste  composition  and  per  employee  generation  rates  have  been  estimated 
for  the  commercial  businesses  in  the  Regional  Municipality  of  Waterloo. 
The  methods  used  in  the  present  study  provides  direct  estimates  for  52°o 
of  the  total  employment  in  commercial  business  in  the  Region  and  indirect 
estimates  for  100%.  Thus,  estimates  of  the  waste  generated  by  a  segment 
of  the  commercial  sector  of  the  municipality  have  been  made  for  the  first 
time. 
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we  cautiously  regard  the  qualitative  and  quantitative  data  presented  herein  as  a 
best  estimate  under  constantly  changing  circumstances. 

This  report  has  developed  a  procedure  for  estimating  the  amount  of  waste 
generated  by  commercial  activities  within  Ontario  urban  areas  and  began  with  the 
process  of  integrating  the  complex  data  inputs  required.  What  are  the  next 
steps? 

The  study  has  employed  a  two-stage  estimation  process:  (1)  the  development  of 
ratios  of  waste  generation  per  employee;  and  (2)  the  estimation  of  commercial 
employment  composition  for  the  municipality  as  a  whole.  Each  step  poses 
different  problems.     The  following  recommendations  are  submitted: 

1.  The  waste  generation  and  composition  data  base  will  require  many  more 
samples  in  order  to  cover  the  full  range  of  commercial  activities.  No  one 
study  will  have  the  resources  to  undertake  a  complete  evaluation;  the 
research  results  must  be  accumulated  over  many  studies  and  evaluated 
over  time.  Fortunately,  there  is  no  inherent  reason  that  a  business  in  any 
part  of  the  province  cannot  be  used  to  estimate  waste  generated 
elsewhere-unless  local  waste  management  policies  differ  significantly. 

This  means  that  each  study  should  use  the  same  SIC  identification  to  code 
commercial  activity  and  the  same  methodology  for  measuring  waste  output 
and  composition.  A  central  agency  (e.g.,  the  fvlinistry  of  Environment)  may 
have  to  take  the  responsibility  for  organizing  and  evaluating  the  data. 

2.  It  will  also  be  necessary  to  monitor  any  changes  over  time  in  waste 
generation  that  may  reflect  innovations  in  policy,  technology  or  corporate 
behaviour.  The  date  of  each  sample  must  be  retained  and  or  it  may  be 
necessary  to  identify  sample  locations  that  can  be  restudied  over  time  in 
order  to  minimize  sampling  error. 
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3.  To  better  understand  the  effect  of  recycling  behaviour  on  the  data  gathered. 
It  IS  recommended  that  employees  management  of  participating  firms  be 
asked  to  describe  the  nature  and  extent  of  any  source  separation  recycling 
activities. 

4.  The  immediate  priorities  for  sampling  can  be  identified  from  the  results  of 
this  study.  Those  commercial  activities  that  employ  large  numbers  of 
people  must  be  further  investigated  in  order  to  improve  sample  size  and 
reveal  any  significant  variation  within  the  SIC  groups;  this  includes  the 
diverse  set  of  office  and  financial  activities.  Conversely,  those  activities  with 
a  high  rate  of  waste  generation  per  employee,  such  as  food  stores  and 
restaurants,  must  be  sampled  repeatedly  because  of  their  imporlance  to  the 
overall  waste  generation.  Those  sectors  where  the  observed  sample 
variance  (standard  deviation)  is  high  require  larger  samples  to  improve 
overall  accuracy,  possibly  by  isolating  subgroups  within  the  SIC.  Activities 
that  generate  policy-relevant  waste  materials  should  be  given  special 
attention. 

5.  The  future  development  of  employment  estimates  requires  two  divergent 
approaches.  First,  substantial  savings  may  result  from  a  centralized, 
standardized  analysis  of  employment  that  applies  the  same  set  of  data, 
techniques  and  projections  to  ail  urban  areas-much  as  the  Ontario 
Statistical  Centre  has  developed  a  common  set  of  population  forecasts. 

At  the  same  time,  municipalities  have  better  information  about  local 
peculiarities  and  exceptions  to  the  employment  structure.  These  special 
cases,  e.g.,  community  colleges,  tourist  attractions,  shopping  concentrations, 
as  well  as  manufacturing  activities,  may  require  special  attention  by  a  local 
agency. 
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SECTION   1 
INTRODUCTION  &   LITERATURE   REVIEW 


1.0  INTRODUCTION   &   LITERATURE   REVIEW 

1.1  Introduction 

In  recognition  of  a  pressing  need  to  improve  the  way  in  which  waste  is  managed 
in  Ontario,  the  Ontario  Ministry  of  the  Environment  has  initiated  programs  and 
established  specific  goals  designed  to  ensure  the  development  of  innovative  and 
integrated  waste  management  systems.  For  example,  the  Ministry  has  issued  Terms 
of  Reference  and  assisted  in  the  funding  of  Waste  Management  Master  Planning  for 
municipalities.  Specific  objectives  for  diverting  significant  amounts  of  waste  from 
disposal  through  reduction,  reuse  and  recycling  activities  (25°o  by  1992  and  50°o 
by  2000)  have  also  been  announced  by  the  Government  of  Ontario. 

In  order  to  effectively  plan  and  design  waste  management  systems  that  will  achieve 
those  goals,  reasonably  accurate  estimates  of  the  types  and  quantities  of  waste 
must  be  available.  For  example,  the  design  of  material  recovery  facilities  that  will 
receive  and  process  waste  must  be  compatible  with  the  range  of  wastes  anticipated 
to  be  received  by  the  facility. 

The  Ministry  of  the  Environment  contracted  Gore  &  Storrie  Limited,  in  association 
with  Décima  Research  Limited,  to  develop  and  test  methodologies  that  would  assist 
waste  management  planners  and  municipalities  in  deriving  reasonable  estimates  of 
the  material  composition  and  generation  rate  of  wastes  from  residential  and 
commercial  sources.     The  results  of  that  study  are  presented  in  three  volumes: 

Volume  I       -  Residential 
Volume  II      -  Commercial 
Volume  III      -  Procedures  Manual 

The  results  of  the  commercial  portion  of  the  Ontario  Waste  Composition  Study  are 
presented  herein,  and  describe  the  development  and  field  trial  of  a  methodology  for 
estimating  the  type  and  quantity  of  waste  generated  by  a  variety  of  different  types 

1-1 


of  commercial  enterprises;  i.e.,  those  firms  in  the  private  sector  that  provide  goods 
and  services  for  consumers.  Although  these  activities  may  be  concentrated  at  a 
small  number  of  locations  within  the  urban  area,  such  as  "downtown",  or  a  regional 
mall,  the  aggregate  amount  of  commercial  activity  is  very  closely  related  to  both  the 
number  of  households  and  household  income  in  the  urban  area.  Commercial  waste, 
in  this  sense,  can  be  closely  related  to  residential  waste.  Both  waste  streams  stem 
from  the  same  processes  of  consumption. 

The  Study  focused  on  the  commercial  activities  that  are  most  closely  linked  to 
residential  requirements.  The  waste  generation  from  office  buildings  is  an  important 
component;  but  it  is  difficult  to  distinguish  offices  that  serve  local  residents  (e.g.,  a 
lawyer)  from  those  that  serve  the  province  as  a  whole  (e.g.,  an  insurance  firm). 
Wholesale  activities,  while  part  of  the  commercial  waste  system,  also  serve  larger 
spacial  units.  They  are  too  varied  in  their  size  and  function  to  fit  into  the  present 
sampling  framework.  They  must  be  studied  elsewhere,  when  a  community  studies 
the  entire  waste  stream  in  their  area.  A  review  of  relevant  literature  and 
consultation  with  experts  in  the  fields  of  employment,  commercial  structure, 
demographics  and  waste  management  indicated  that  commercial  waste  generation 
is  related  to  the  number  of  employees  at  a  particular  commercial  establishment. 

The  plan  for  the  Study  was  developed  during  the  winter  of  1989  1990.  The  study 
uses  the-  extensive  information  on  the  amount  and  composition  of  commercial 
employment  provided  by  Statistics  Canada  and  local  government  agencies  to  define 
a  sampling  framework  for  the  field  work. 

Commercial  activity  in  Canada  is  organized  by  the  Standard  Industrial  Classification 
(SIC)  established  by  Statistics  Canada.  This  classification  was  used  as  the  basis 
for  reporting  waste  composition  and  per  employee  generation  rate  data.  Before  the 
field  study  began,  the  commercial  business  SIC  codes  were  reviewed  with  respect 
to  retail  service  activities  to  determine  whether  certain  sectors  could  be  grouped 
together. 
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The  Census  of  Canada  (1986)  gathered  information  about  occupation,  type  of 
employment  and  place  of  work  from  a  twenty  percent  (20°o)  sample  of  households. 
These  data  provide  information  about  the  number  of  employees  in  36  different 
commercial  sectors  within  each  of  the  urban  census  areas  in  Ontario. 

Figure  1  is  a  map  of  the  field  study  area  which  is  the  Regional  Municipality  of 
Waterloo,  including  the  Cities  of  Kitchener,  Waterloo  and  Cambridge,  and  the 
Townships  of  Woolwich,  Wilmot,  Wellesley  and  North  Dumfries.  The  field  study  was 
undertaken  in  the  Region  between  May   15  and  August  31,    1990. 

A  representative  sample  of  businesses  from  the  SIC  groupings  were  identified  and 
approached  by  the  study  team  to  gam  permission  to  include  them  in  the  study. 
Data  were  then  gathered  on  the  composition  of  the  waste  stream  from  each  SIC 
grouping,  and  an  estimate  of  the  average  generation  rate  of  total  waste  per 
employee  was  made  for  each  of  the  SIC  groupings.  Sixty-five  businesses  were 
analyzed  for  both  waste  composition  and  per  employee  waste  generation  rates. 
Eighty  additional  companies  were  sampled  only  to  obtain  per  employee  waste 
generation  rates.  Some  companies  of  the  latter  group  were  sampled  twice  for  a 
total  of  212  samples  forming  the  per  employee  waste  generation  data  base  of  this 
study. 

This  report  establishes  a  methodology  for  measuring  waste  generation  and  waste 
composition  for  commercial  activities,  as  defined  above.  For  a  number  of  reasons, 
the  study  of  waste  generation  by  these  activities  is  a  much  more  complex  problem 
than  that  of  residential  activities  reported  in  Volume  1  of  the  Ontario  Waste 
Composition  Study.  First,  very  little  published  research  is  available  for  commercial 
activities  (none  for  Canada  in  recent  years)  and  therefore  the  research  team  had 
little  a  priori  knowledge  of  expected  values  or  variance  to  guide  the  design  of  an 
efficient  sampling  framework.  Second,  as  apparent  in  the  discussion  of  the  results, 
commercial  activities  are  characterized  by  very  high  variance,  relative  to  the 
residential  sector.  That  variance  is  observed  in  waste  generation  both  within  and 
among   the  various   retail   and   service   sectors.      There   was   also   a   wide   range   in 
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store  size  (measured  m  level  of  sales  or  employment)  within  these  sectors  that  must 
be  taken  into  account.  These  variations  mean  that  a  much  larger  number  of 
samples  are  required  in  order  to  provide  the  same  degree  of  reliability  obtained  in 
the  study  on  residential  waste  generation.  Third,  while  detailed  descriptions  of 
household  characteristics  are  provided  by  the  Census  of  Canada,  together  with  a 
variety  of  forecasts  of  growth  and  change  provided  by  market  research  firms  and 
government  agencies,  it  is  difficult  to  identify  even  the  base  population  for  a  sample 
of  commercial  activities.  It  is  not  common  for  a  single  data  source  to  provide 
counts  or  lists  of  the  number  of  supermarkets  or  barber  shops  within  a  municipality. 
Sample  locations  must  be  identified  in  the  field;  extrapolations  to  obtain  municipal 
or  regional  totals  now  and  in  the  future  require  elaborate  assumptions  and  indirect 
procedures. 

Nonetheless,  the  report  describes  a  workable  method,  and  provides  sufficient  data 
to  support  an  overall  estimate  of  waste  generation  for  the  Region,  together  with  the 
major  components  of  the  waste  stream.  While  many  more  sample  points  will  be 
required  to  increase  the  precision  of  estimates  of  waste  streams  for  specific 
commercial  activities,  studies  at  the  municipal  level  benefit  from  the  effect  of 
aggregation  in  which  hundreds  or  thousands  of  activities  are  averaged  together. 
The  report  also  provides  a  methodology  for  future  studies  that  overcomes  each  of 
the  difficulties  identified  earlier.  Data  on  commercial  waste  generation  and 
composition  are  now  available  to  guide  the  design  of  waste  sampling  procedures. 
The  identification  of  high  waste  generation  activities  in  this  study  permits  agencies 
to  target  waste  reduction  and  recycling  programs  on  these  activities.  The  difficulties, 
due  to  varying  store  size  and  unavailable  data  on  the  population  of  stores,  have 
been  overcome  by  focusing  on  number  of  employees  as  the  key  measure  that 
connects  the  sample  observation  to  the  overall  data  analysis  and  ultimately  to  the 
aggregate  waste  generation  by  the  municipality.  The  number  of  employees  in  each 
SIC  code  is  listed  by  Statistics  Canada  in  their  data  base. 

It  would  have  been  possible  to  restrict  the  study  to  just  a  few  well  chosen  SIC 
groups  in  order  to  achieve  greater  confidence  in  the  waste  estimates.    However,  we 
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chose  a  broader  study  in  order  to  assess  the  variances  encountered  m  various  SIC 
groups.  This  choice  benefits  subsequent  workers  who  can  target  their  efforls  to 
develop  and  enhance  a  data  base  of  waste  generation  for  commercial  activities  in 
Ontario. 

1.2       Literature  Review 

The  Bird  &  Hale  report  (ref.  2)  has  been  used  as  the  baseline  study  for  waste 
composition  information  on  the  municipal  solid  waste  stream  in  Ontario.  In  the  Bird 
&  Hale  study,  the  average  annual  composition  of  municipal  solid  waste  entering 
landfill  sites,  transfer  stations  and  incinerators,  in  Toronto,  was  derived  from  samples 
obtained  during  spring,  summer,  winter  and  fall.  Twelve  visits  were  made  to  six 
sites  between  October,  1976  and  September,  1977,  with  two  visits  apiece  at: 
Commissioners  Street  Incinerator,  Ingram  Incinerator,  Dufferin  Incinerator,  Beare  Road 
Landfill  Site,  Bermondsey  Transfer  Station  and  Wellington  Incinerator.  Sample 
weights  of  municipal  solid  waste  ranged  up  to  400  lbs.  (180.7  kg). 

Municipal  solid  waste  has  been  traditionally  defined  as  a  combination  of  waste  from 
residential  and  commercial  sources,  so  the  Bird  &  Hale  study-which  collected  and 
reported  on  this  combined  municipal  solid  waste  data-does  not  serve  as  a  suitable 
baseline  for  the  present  work  which  focuses  on  the  commercial  activities  that  are 
related  to  residential  consumption. 

The  earliest  studies  of  the  composition  of  commercial  solid  waste  were  reported  by 
Peter  f\/1iddleton  &  Associates  (ref.  11).  They  briefly  described  three  studies; 
Louisville  (1970),  Proctor  &  Redfern  (1972)  and  Proctor  &  Redfern  (1975),  each 
based  on  questionnaires  sent  out  to  commercial  businesses.  The  Louisville  study 
reportedly  divided  the  commercial  sector  into  18  different  categories  but  regrettably 
this  detail  was  not  provided  in  the  mam  report  or  appendix.  The  same  is  true  of 
the  two  Proctor  &  Redfern  reports.  The  questionnaires  reportedly  contained 
information  on  the  categories  of  commercial  businesses,  but  the  information  was 
reportedly  lost  (ref.   11). 
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Franke  (réf.  5)  described  the  general  composition  of  the  commercial  waste  stream 
in  Cologne,  Germany  (1980  81  data)  and  Evans  (ref.  4)  reported  the  weight  and 
volume  of  components  in  the  waste  streams  from  "retail",  restaurants  and  office 
towers  in  Toronto  (1984  data).  More  recently,  Rhyner  &  Green  (ref.  14)  compared 
published  literature  data  on  per  capita  or  per  employee  waste  generation  rates  for 
residential,  commercial,  industrial  and  construction  demolition  wastes  with  actual  waste 
data  that  they  were  obtaining  at  county-owned  landfill  sites  in  Brown  County, 
Wisconsin.  Annual  solid  waste  generation  estimates  were  calculated  for  a  number 
of  SIC  codes  in  the  commercial  sector.  Rhyner  &  Green's  estimates  of  the  annual 
generation  of  commercial  refuse,  using  a  daily  employee  generation  rate  of  0.73- 
0.77  kg  and  county  employment  data,  was  within  15°o  of  the  "actual  quantity". 
Table  1  summarizes  the  available  information  on  the  composition  of  commercial 
waste  streams,  from  sources  reported  above. 

A  key  paper  that  became  the  basis  for  the  data  gathering  procedures  developed 
in  the  present  study  was  published  in  1971  by  DeGeare  &  Ongerth  (ref.  3).  The 
authors  explored  the  relationship  between  waste  generation  in  clothing,  drug,  grocery, 
hardware  stores,  and  restaurants  as  a  function  of  a  number  of  variables  indicative 
of  the  physical  and  operational  characteristics  of  commercial  establishments.  For 
example:  (1)  number  of  hours  open  per  week;  (2)  number  of  business  days  open 
per  week;  (3)  average  annual  gross  receipts;  (4)  physical  area  of  store,  in  square 
feet;  (5)  average  inventory  in  dollars;  (6)  equipment  value,  in  dollars;  (7)  number  of 
delivery  days  per  week;  and  (8)  number  of  employees.  Number  of  employees  and 
store  hours  were  the  two  variables  that  gave  the  best  prediction  of  the  waste 
generation  rate  for  premises  in  the  commercial  sectors  under  study. 

DeGeare  and  Ongerth,  using  "multiple  stepwise  regression  analyses",  demonstrated 
that  the  generation  of  commercial  solid  waste  was  found  to  be  most  closely  related 
to  the  number  of  employees,  hours  open,  and  type  of  establishment  involved. 
Graphs  illustrating  the  correlation  between  actual  and  predicted  waste  quantities  from 
the  DeGeare  and  Ongerth  study  are  reproduced  in  Appendix  A. 
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Two  points  will  clarify  the  relationship  between  waste  generation  and  connpany 
employment.  First,  employment  is  a  function  of  the  intensity  of  retail  activity;  i.e., 
a  small  store  with  few  customers  will  require  a  smaller  sales  staff  than  a  larger 
store  that  serves  a  large  clientele.  Second,  the  items  sold  by  stores  are  delivered 
in  bulk,  in  packages,  cartons,  and  other  containers,  with  the  individual  items  placed 
on  shelves  or  otherwise  displayed.  Taken  together,  we  see  that  as  the  size  of  a 
store's  staff  increases  to  serve  increasing  numbers  of  customers  (and  sales),  the 
quantity  of  goods  delivered  to  the  store  will  grow  in  response  to  customer  demand 
and  the  amount  of  bulk  packaging  and  related  administrative  wastes  will  also 
increase. 

The  focus  on  waste  generation  per  employee  that  is  evident  in  the  literature  fits  well 
with  another  reference  that  examines  consumer  behaviour  and  commercial  structure 
(Jones  &  Simmons,  ref.  8).  This  reference  demonstrates  that  the  amount  of 
commercial  activity  is  highly  predictable  from  information  about  the  size  and  income 
level  of  the  market.  Given  the  number  of  households  and  average  income  level  in 
any  city,  it  is  possible  to  project  first,  the  patterns  of  consumer  expenditure,  from 
toothpaste  to  bank  deposits,  in  great  detail;  and  second,  to  calculate  the  level  and 
composition  of  commercial  activity.  Furlhermore,  the  different  measures  of 
commercial  activity  (i.e.,  number  of  stores,  floor  area,  retail  sales,  number  of 
employees)  are  all  closely  interrelated.  Employment  happens  to  be  the  most 
frequently  measured  and  readily  obtained.  It  provides  the  key  link  between  the 
samples  from  the  field  work  and  the  larger  municipal  waste  system  When  one 
determines  the  waste  generation  per  employee  for  a  SIC  group,  this  generation  rate 
can  be  extrapolated,  via  Statistics  Canada  data  on  total  employment  in  the  SIC 
sector  to  get  the  waste  generation  rate  for  the  entire  company.  It  is  then  possible 
to  determine  whether  a  reasonable  amount  of  waste  is  being  disposed  at  a  given 
company  as  compared  to  an  average  waste  generation  rate  for  a  company  of 
similar  size  in  the  same  SIC  sector. 
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The  authors  would  like  to  point  out  that  they  discovered  a  paucity  of  information 
penaining  to  this  subject  and  have  made  every  attempt  to  locate  and  examine  all 
relative  material. 
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SECTION  2 
METHODOLOGY 


2.0  METHODOLOGY 

2.1  Overview 

The  general  approach  used  in  the  study  included  the  following  steps: 

A.  Selection  of  Commercial  Businesses 

The  commercial  business  SIC  codes  were  reviewed  with  respect  to 
retail  service  activities  to  determine  whether  certain  activities  could  be 
grouped  together.  Although  the  commodities  or  services  provided  by 
businesses  may  differ,  similarities  in  the  waste  streams  permitted 
aggregation  of  sectors,  and  reduced  the  requirement  for  field  work. 

B.  Development  and  Implementation  of  the  Waste  Samplina   Program 

(1)  Information  on  the  composition  of  the  waste  stream  from  each  SIC 
group  was  obtained. 

(2)  An  average  generation  rate  of  total  waste  per  employee  for  each  of  the 
commercial  groups  was  estimated.  Waste  was  collected  from  a  number 
of  premises  in  each  SIC  group,  attempting  to  cover  a  range  of  small 
and  large  companies.  The  relationship  between  waste  generation  and 
employment  was  assessed  by  regression  analyses  when  sample  size 
permitted. 

C.  Development  of  a  Region  Employment  Profile  for  Commercial  Activities 

Statistics  Canada  employment  data  and  the  Region  of  Waterloo's 
planning  information  were  analyzed  to  generate  an  estimate  of  the  total 
number  of  people  employed  in  the  commercial  groupings  for  which 
waste  generation  estimates  were  obtained. 
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TABLE  2:  LIST  OF  SIC  DIVISIONS 


Division  A  Agricultural  and  Related  Service  Industries 

Division  B  Fishing  and  Trapping  Industries 

Division  C  Logging  and  Forestry  Industries 

Division  D  Mining  (Including  Milling),  Quarrying  and  Oil 
Well  Industries 

Division  E  Manufacturing  Industries  * 

Division  F  Construction  Industries 

Division  G  Transportation  and  Storage  Industries 

Division  H  Communication  and  Other  Utility  Industries  * 

Division  I  Wholesale  Trade  Industries  * 

Division  J  Retail  Trade  Industries  ** 

Division  K  Finance  and  Insurance  Industries  ** 

Division  L  Real  Estate  Operator  and  Insurance  Industries  ** 

Division  M  Business  Service  Industries  ** 

Division  N  Government  Service  Industries 

Division  0  Educational  Service  Industries 

Division  P  Health  and  Social  Service  Industries 

Division  Q  Accommodation,  Food  and  Beverage  Service  ** 
Industries 

Division  R  Other  Service  Industries  ** 


*  Low  emphasis  in  study 
**  High  emphasis  in  study 


D.  Estimation  of  Waste  bv  Commercial  Activities  in  the  Region 

Regional  employment  was  multiplied  by  the  employee  waste  generation 
rate  for  each  SIC  group  to  estimate  the  quantity  of  waste  generated  by 
each  of  the  commercial  activities.  The  sum  of  the  waste  estimates  for 
the  groups  gave  an  estimate  of  waste  generation  by  a  large  segment 
of  the  commercial  sector  in  the  municipality. 

2.2       Commercial  Employment  in  the  Regional  Municipality  of  Waterloo 

2.2.1        Defining  Commercial  Activity 

Statistics  Canada,  as  part  of  its  Standard  Industrial  Classification  (SIC),  has 
disaggregated  the  universe  of  economic  activity  in  Canada  into  18  groups  (ref.  15). 
Thus,  the  classification  provides  the  basis  for  the  selection  of  commercial  activities 
to  be  studied,  and  for  the  extrapolation  of  the  sample  results  into  municipal  totals. 
The  same  classification  is  used  for  all  of  Statistics  Canada's  economic  surveys.  It 
enables  us  to  apply  data  from  the  Census  of  Canada,  or  the  monthly  Labour  Force 
Survey,  to  the  task  of  estimating  waste  generation  for  aggregations  of  commercial 
activities. 

Within  this  universe  of  activity,  the  commercial  study  focused  on  six  divisions:  J,  K, 
L,  iyi,  Q,  and  R  (Table  2).  The  activities  in  these  divisions  take  place  within  the 
private  sector  and  serve  local  residential  communities.  Thus  they  are  located  within 
the  communities  they  serve,  and  the  number  and  size  of  these  activities  are  quite 
predictable  from  a  knowledge  of  the  size  and  characteristics  of  the  residential 
population.  Within  these  six  divisions.  Statistics  Canada  identifies  hundreds  of 
smaller  groups  of  specialized  activities  each  of  which  includes  a  large  number  of 
stores  that  provide  similar  goods  and  services  and  operate  in  the  same  fashion. 
Given  a  base  population  of  activities,  these  stores  can  be  sampled  and  extrapolated 
to  provide  overall  estimates  of  waste  generation. 
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TABLE  3:  LIST  OF  THE  13  SIC  CODE  MAJOR  STUDY  GROUPS 


Major  Group  Description 

17  -  Leather  and  Allied  Products 

Industries. 
28  -  Printing,  Publishing  and  Allied 

Industries. 

48  -  Communications  Industry. 

56^  -  Metals,  Hardware  Plumbing,  Heating  and 

Building  Materials  Industry,  Wholesale 

60  -  Food,  Beverage  and  Drug  Industries, 

Retail. 

61  -  Shoe,  Apparel,  Fabric  and  Yarn 

Industries,  Retail. 

62  -  Household  Furniture,  Appliances  and 

Furnishings  Industries,  Retail. 

63  -  Automotive  Vehicles,  Parts  and 

Accessories  Industries,  Sales  and 

Service. 
65  -  Other  Retail  Store  Industries 

(i.e.  Florist  Shops,  Jewellery- 
Stores  etc.). 
70  -  Deposit  Accepting  Intermediary 

Industries  (i.e.  Banks,  Trust 

Companies) . 

91  -  Accommodation  Service  Industries. 

92  -  Food  and  Beverage  Service  Industries. 
96  -  Amusement  and  Recreational  Service 

Industries. 
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Retail  hardware  and  building  supplies  are  designated  as  wholesale  activities 
in  the  SIC  classification 


In  contrast,  the  primary  manufacturing  and  wholesaling  divisions  are  fewer  in  number 
and  far  more  diverse  in  size  and  specialization.  This  is  because  they  are  not 
directly  tied  to  or  restricted  by  the  size  and  requirements  of  local  markets;  i.e., 
those  in  close  spatial  proximity  to  the  manufactunng  or  wholesaling  activity.  A 
factory  may  produce  goods  tor  markets  across  the  continent  using  processes  and 
materials  that  are  quite  different  from  a  neighbouring  plant-even  if  the  plant  has  the 
same  industrial  classification.  Some  municipalities  have  many  factories;  others  have 
virtually  none.  Waste  generation  by  such  activities  must  be  studied  on  a  site-by- 
site  basis. 

While  many  educational,  health,  and  local  governmental  services  serve  local 
residents,  some  activities,  such  as  universities  or  major  hospitals,  have  been 
excluded  from  this  study.  As  well,  the  lawn  and  yard  maintenance  service  sector 
was  not  sampled  in  the  present  study. 

The  six  divisions  in  this  study  include  32.8  percent  of  the  total  employment  in  the 
Regional  Municipality  of  Waterloo.  Divisions  J  and  Q,  which  were  sampled  most 
thoroughly,  include  18.1  percent  of  the  total.  Commercial  activities  are  numerous 
and  represent  a  significant  component  of  the  economic  base  of  every  community. 

Statistics  Canada  further  disaggregates  these  six  divisions  of  commercial  activity 
(which  are  included  in  the  study)  into  27,  two-digit  SIC  codes,  each  representing  a 
familiar  group  of  retail  or  service  activities.  In  order  to  get  the  most  information 
from  a  limited  number  of  samples,  these  two-digit  groups  were  further  aggregated 
and  disaggregated  as  shown  in  Table  3.  The  general  principles  applied  here  were 
to  aggregate  those  groups  that  appeared  to  have  similar  waste  generation  patterns, 
and  to  disaggregate  those  that  had  varied  rates  of  waste  generation.  For  example, 
the  automotive  group  (SIC  63)  was  disaggregated  to  reflect  fundamentally  different 
kinds  of  operations  in  dealerships,  garages  and  gas  stations.  Group  64  was 
estimated  from  the  results  for  groups  61  and  62.  Among  financial  services,  only 
banks  were  sampled.      Hotels  and  restaurants  were  each   disaggregated  to   see   if 
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different  waste  generation  patterns  could  be  identified.  The  final  results  will  identify 
furtfier  sub-groups  wfiichi  are  discussed  later. 

In  addition,  a  limited  number  of  samples  explored  economic  activities  lying  outside 
\he  targeted  divisions.  Building  supply  stores  (SIC  56)  were  sampled  witfiin  \he 
framework,  but  are  formally  classified  as  wholesale  activities  within  the  SIC.  They 
are  excluded  from  the  expansion  of  the  sample  for  the  municipal  total.  The  printing 
and  publishing  manufacturing  group  (SIC  28)  was  also  sampled. 

2.2.2       Extrapolation  of  Sample  Data  to  a  Municipality 

The  problem  of  extrapolating  the  results  from  the  waste  generation  samples  to 
project  the  waste  generation  for  an  entire  area  or  regional  municipality  is 
complicated  by  the  lack  of  information  that  describes  the  overall  magnitude  of 
commercial  activity.  There  is  no  Census  of  Retail  and  Service  Activity,  or  its 
equivalent.  Instead,  data  on  commercial  employment  obtained  from  several  different 
sources  must  be  adapted  to  the  problem.  It  should  be  underlined  that  the 
procedures  used  for  this  extrapolation  may  vary  from  place  to  place,  depending  on 
the  mix  of  information  that  is  available. 

The  starting  point  is  the  Census  of  Canada,  1986  (soon  to  be  superseded  by  the 
1991  version)  for  the  residential  population.  For  a  twenty  percent  sample  of 
households,  each  person  over  15  is  asked  about  employment:  e.g.,  what  kind  of 
firm?  These  data  are  coded  to  the  SIC  categories.  For  each  Census  Metropolitan 
Area  (CMA)  we  know  how  many  people  work  in  which  kinds  of  activities  is  known. 
Unfortunately  people  do  not  always  work  in  the  same  municipality  where  they  live. 
If  the  municipality  is  isolated  from  other  places  (e.g.,  Timmins)  the  assumption  can 
be  made  that  the  residents  work  in  the  same  municipality  that  they  reside;  if  it  is 
embedded  within  a  larger  economic  region  (e.g.,  the  City  of  Toronto  or  the  City  of 
Waterloo)  further  adjustments  must  be  made.  One  could  shift  the  scale  of  analysis 
from  the  smaller  area  municipality  to  the  region  as  a  whole  (e.g.,  the  Greater 
Toronto  Area,  the  Region  of  Waterloo)  or  one  could  turn  to  other  sources  of  data 

2-4 


on  employment.  The  Ministry  of  Transportation  has  compiled  journey-to-work  data 
for  the  major  urban  regions  in  Ontario  that  indicates  how  many  people  work  in  one 
community  (e.g.,  the  City  of  Cambridge)  and  live  in  another  (e.g.,  the  City  of 
Waterloo),  but  these  data  are  not  broken  down  by  SIC.  Or  there  may  be  regional 
employment  surveys  that  indicate  how  many  jobs  of  various  kinds  are  found  in  each 
component  municipality-although  they  do  not  always  use  the  same  breakdown  of 
commercial  activities  as  Statistics  Canada's  SIC.  The  problem,  then,  is  complex; 
and  may  require  local  expertise. 

In  the  present  study  in  the  Region  of  Waterloo,  the  starting  point  was  the  Census 
of  Canada  material,  augmented  by  the  Region  of  Waterloo  employment  survey  to 
provide  more  spatial  data,  and  Statistics  Canada's  Labour  Force  survey,  to  provide 
a  temporal  update.  The  amount  of  spatial  or  temporal  detail  required  will  depend 
on  the  application  of  the  information. 

While  there  was  no  alternative  to  the  use  of  employment  data  to  link  the  waste 
generation  sample  to  the  projections  for  the  municipalities,  the  relationship  between 
employment  and  the  volume  of  commercial  activity  is  very  strong  (ref.  8).  Sales, 
floor  area,  and  employment  are  consistently  linked  together  very  closely.  In  the 
present  work,  employment  is  simply  the  total  number  of  workers,  both  part-time  and 
full-time--as  defined  by  Statistics  Canada.  The  ratio  of  part-time  to  full-time 
employees  is  consistent  across  each  SIC  sector,  and  the  number  of  each  type  of 
employees  should  vary  through  time  with  the  level  of  sales.  Both  employment  and 
sales  vary  slightly  from  season  to  season  (depending  on  the  type  of  commercial 
activity).  Early  summer  data  (as  used  herein)  provide  a  reasonable  proxy  for  the 
annual  levels  as  indicated  by  indices  of  seasonality  computed  by  Statistics  Canada 
(see  ref.  16).  These  indices  allow  us  to  calibrate  the  seasonal  effects  at  other 
times  of  the  year. 
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2.2.3  Statistics  Canada  Employment  Data 

The  Census  of  Canada.  1986  gathers  information  about  occupation,  type  of  firm  and 
place  of  work  from  a  twenty  percent  sample  ot  households.  A  special  tabulation 
of  these  data  provided  information  about  the  number  of  employees  in  36  different 
commercial  sectors  for  each  CfvIA  in  Ontario.  The  basic  tabulation  is  by  place  of 
residence,  which  is  not  a  problem  for  a  regional  municipality  as  a  whole,  but  other 
"journey-to-work"  tabulations  indicate  how  this  employment  is  allocated  by 
municipality  within  the  Region.  These  data  can  be  updated  by  reference  to  the 
monthly  survey  of  "The  Labour  Force"  which  estimates  employment  for  each  Ct^A, 
including  Kitchener-Waterloo. 

2.2.4  Regional  Municipality  of  Waterloo  Planning  Information 

The  Regional  f^unicipality  of  Waterloo,  encompassing  the  cities  of  Kitchener, 
Waterloo  and  Cambridge,  and  four  smaller  Townships  of  Woolwich,  Wilmot,  Wellesley 
and  North  Dumphries,  is  located  about  110  kilometres  west  of  Toronto  and  about 
60  kilometres  northwest  of  Hamilton.  The  population  of  the  Region  (1988  Municipal 
Directory  information)  was  342,030.  Information  from  an  employment  survey 
conducted  by  the  Region's  Planning  Department  provided  additional  information  about 
the  number  of  firms  and  employment  in  commercial  activity  in  each  of  the  local 
municipalities  within  the  Region  in  1989.  The  sectoral  categories  differ  slightly  from 
those  used  by  Statistics  Canada  so  the  data  could  not  be  used  directly  in  the 
estimate  of  waste  generation.  Instead,  the  information  was  used  to  estimate  the 
share  of  Regional  waste  that  is  generated  by  each  municipality. 
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2.3       Field  Work:  Methods 

2-3.1        Personnel 

The  field  crew  consisted  of  three  people;  two  were  university  graduates  in 
environmental  science  and  one  was  a  college  student  in  mechanical  engineering 
technology.  A  basic  background  in  science  or  engineering  was  deemed  desirable 
because  of  the  quantitative  aspect  of  the  work.  The  commercial  portion  of  the 
Ontario  Waste  Composition  Study  was  an  exercise  in  quantitative  analysis  of 
commercial  wastes  conducted  under  field  conditions,  using  skills  learned  in  technical 
courses  that  are  part  of  science  and  engineering  education. 

The  crew  received  instruction  on  recognizing  the  categories  of  plastic  and  paper 
from  R.  Buggein  (Superintendent  of  IndustrialCommercial  Waste  Reduction),  Region 
of  Waterloo.  Because  the  focus  of  the  waste  composition  study  was  on  method 
development,  the  crew  was  instructed  to  be  critical  of  their  procedures.  The  crew 
was  encouraged  to  set  aside  all  materials  that  were  difficult  to  categorize,  describe 
them  in  writing  and  include  them  in  a  'miscellaneous'  category  (see  Section  2.3.7 
below). 

2.3.2       Contacting  Businesses 

The  field  crew  had  considerable  familiarity  with  a  variety  of  businesses  in  the  Region 
of  Waterloo  and  they  were  able  to  recommend  many  companies  to  contact  for  the 
study;  the  Yellow  Pages  in  the  phone  directory  were  also  consulted  for  the  names 
of  firms.  The  decision  on  how  best  to  approach  businesses  was  left  up  to  the  field 
crew,  after  considering  two  alternatives:  (a)  contact  by  telephone  and  (b)  direct 
company  visits. 

The  field  crew  quickly  realized  that  the  most  practical  and  efficient  method  of 
obtaining  permission  from  local  businesses  to  participate  in  the  study  was  from  a 
personal  visit  from  the  crew  members  themselves.     The  approach  of  contacting  ihe 
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firms  by  telephone  was  very  time  consuming  and  was  inlierently  very  unsuccessful. 
In  the  direct  approach,  store  owners  or  managers  could  see  first  hand,  who  they 
would  be  dealing  with.  The  waste  study  could  be  discussed  in  detail  and  questions 
could  be  answered  and  the  logistical  problems  at  each  location  could  be  assessed. 
A  business  card  from  the  Region's  Recycling  Office  legitimized  the  crew's  intentions 
and  a  rapport  between  the  field  crew  team  and  the  business  could  be  established. 
In  fact,  more  than  90°o  of  the  businesses  directly  approached  agreed  to  participate 
in  the  study. 

2.3.3  Scheduling  Waste  Collection 

One  objective  of  the  study  was  to  obtain  a  "snap  shot"  of  the  composition  of  waste 
generated  in  a  week  by  commercial  businesses.  Therefore,  waste  collections  for 
the  study  were  tailored  to  the  waste  collection  for  each  business.  In  the  simplest 
case  (i.e.,  once  a  week  collection),  the  crew  visited  the  company  12  to  18  hours 
before  the  bulk-lift  refuse  bin  was  scheduled  for  dumping  and  removed  the 
accumulated  waste.  Whenever  Monday  was  the  collection  day,  the  crew  had  to 
make  their  collection  on  Sunday. 

Many  businesses  had  to  be  visited  3  or  more  times  in  order  to  obtain  a  week's 
worth  of  waste.  In  some  cases,  businesses  stored  their  waste,  especially  if  the 
putrescible  content  was  low,  in  order  to  save  the  crew  repeated  trips. 

2.3.4  Special  Documentation 

A  letter  from  the  Ministry  of  the  Environment  authorized  the  collection  of  the  waste 
from  commercial  businesses  for  purposes  of  the  composition  study.  The  private 
waste  hauler  participating  in  the  study  requested  and  received  a  letter  from  the 
Region  confirrhing  the  confidentiality  of  the  waste  information  obtained  in  the  study. 

The  procedure  to  obtain  Ministry  approval  for  solid  waste  sample  collection  by 
municipalities  undertaking  waste  composition  studies  is  as  follows: 
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A  letter  requesting  Ministry  approval  for  temporary  collection  of  solid  waste  samples 
sfiall  be  mailed  by  tfie  interested  municipality  to: 


Mr.  Dave  Crump 

Operations  Coordinator 

Operations  Division 

Ministry  of  the   Environment 

14th  Floor,   135  St.  Clair  Ave.,  West 

Toronto,  Ontario 

M4V   1P5 


The  letter  shall  include,  but  not  be  limited  to  the  following  type  of  information: 


Background  and  reasons  for  undertaking  the  study. 

Study  objectives. 

Study  approach. 

Contractor's  name. 

Collection  area. 

Approximative  number  of  samples  to  be  collected. 

Approximative  weight  of  each  sample. 

Estimated  duration  of  the  project. 


2.3.5       Equipment  Used  in  the  Waste  Study 

The  following  list  of  equipment  includes  a  rented  vehicle  and  purchased  equipment: 

one  -  4.3  m.  (14  ft.)  cube  van  (for  collection  of  bagged  refuse); 

one  -  electronic  platform  scale  (150  kg  capacity,  Accu  Weigh  Model  PAK- 
150  (electronic,  battery  operated  scale  with  digital  read-out),  Exact 
Weight  Scale  Inc.,  Toronto,  Ontario); 

one  -electronic  bench  scale  (500  g  capacity,  Accurat,  model  3670) 


2-9 


one  -  chicken  wire  "crib":  1.2  m.  (4  ft.)  x  1.2  m.  (4  ft.)  x  1.3  cm.  (1/2  in.) 
plywood  base;  0.6  m.  (2  ft.)  highi  chicken  wire  and  2.5  cm.  (1  in.)  x  5.1 
cm. (2  in.)  furring  sides.  Nailed  to  the  underside  of  the  crib  floor  was 
a  square  frame  which  permitted  the  crib  to  be  centred  on  the  bed  of 
the  platform  scale;  the  crib  was  used  for  weighing  the  refuse  as  it  was 
being  collected  from  the  firms; 

40  -  30  litre  polyethylene  garbage  cans;  these  were  used  as  containers  into 
which  sorted  refuse  was  placed; 

one  -  broad-mouth  aluminum  shovel;  used  for  cleaning  up  spills; 

one  -  broom;  used  for  cleaning  up  spills  and  sweeping  out  the  vehicle; 

one  -  staple  gun  and  0.95  cm.  (  3  8  in.)  staples  for  construction  and  repair 
of  chicken  wire  dividers  and  crib; 

one  -  claw  hammer;  5.1  cm.  (2  in.)  common  nails:  used  in  the  construction 
of  the  crib. 


Personal  Safety  Equipment: 

a)  Certified  steel  toe  safety  boots 

b)  Coveralls 

c)  Orange  safety  vests 

d)  Hard  hats  (at  the  landfill) 

f)  Rubber  safety  gloves 

g)  Particle  filter  masks  (dust  in  garbage  bins) 
h)  Complete  first  aid  kit  (in  truck) 

i)  Tetanus  polio  vaccination 

(optional:  diphtheria,   Hepatitis  A  and  B). 


2.3.6       Waste  Collection  Methods 

In  the  Regional  Municipality  of  Waterloo,  private  waste  haulers  are  usually  contracted 
to  remove  the  waste  from  commercial  businesses,  except  in  the  downtown  core  of 
Kitchener  and  Waterloo  where  waste  collection  was  three  times  per  week  or  daily, 
respectively.  The  commercial  haulers  provided  bulk-lift  refuse  containers  of  various 
sizes  (2  to  8  cubic  yards)  in  which  a  firm's  waste  was  accumulated  and  picked  up 
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as  required.  In  most  cases,  wastes  were  placed,  loose,  into  the  bulk  bins;  several 
businesses  used  connpactor  type  bulk  refuse  containers. 

Waste  sampling  procedures  varied  depending  on  whether  the  waste  was  loose  or 
compacted.  In  the  former  case,  the  entire  contents  of  the  container  were  unloaded, 
weighed  in  a  chicken  wire  wood  "crib"  mounted  on  a  scale  (see  Figures  2  and  3) 
and  placed  in  4'  x  4'  x  4'  heavy  duty  corrugated  containers  ("gaylords")  in  the 
back  of  a  cube  van  and  taken  to  the  Waterloo  landfill  site  (parking  lot  of  the 
Recycling  Office)  for  sorting  (see  Figure  4). 

Unloading  waste  from  a  compacted  entanglement  of  loose  and  bagged  refuse  in  a 
6  or  8  cubic  yard  bin  was  very  difficult.  It  was  decided  that  only  half  of  the 
contents  of  the  bin  could  be  conveniently  and  efficiently  unloaded  and  weighed, 
given  the  arduous  task  and  the  time  requirement.  The  weight  of  the  entire  bin  was 
estimated  on  a  volume  basis  from  the  weight  of  the  sample  that  was  removed,  i.e., 
usually  several  hundred  kilograms.  All  loose  waste  was  set  aside  for  soning;  bags 
of  refuse  were  randomly  placed  into  two  piles,  with  an  equal  number  of  bags  in 
each  pile.  One  pile  was  randomly  selected  for  sorting,  the  other  pile  was  returned 
to  the  bin.  (See  Section  2.3.4) 

2.3.7       Sample  Sorting  and  Data  Management 

The  commercial  waste  composition  data  sheets  (Table  4)  were  used  for  logging  the 
weights  of  the  various  waste  materials  encountered  in  the  samples.  After  sorting 
the  waste  into  categories,  each  category  was  weighed  and  its  relative  contribution 
to  the  total  sample  weight  was  determined,  i.e.,  percent  of  the  waste  composition. 
Waste  materials  that  could  not  be  easily  categorized,  were  separately  identified 
(described  and  weighed)  on  a  "miscellaneous"  table,  accompanying  the  main  waste 
composition  table  for  each  sample.  The  total  weight  of  materials  in  the  "main"  and 
"miscellaneous"  lists  equalled  100%   of  the  sample  weight. 
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TABLE  4:   WASTE  COMPOSITION  DATA  FIELD  SHEET 


TiMn  : 

SIC; 

Sdsplt  I  : 

Col  IfCt  Ion  anti: 


Ninillry   of    thf   En«irona«nl 
Wdttt  Coapoiltion   Studr 

GORC  l  SlOWlf   tlxlICO 
Il  I  II  I  II 


(l)  Piptr      (4)  H«vspr1nt 

(b)  Fin»  Pap«r  /  CPO  /  led^tr 

(c)  tHqa:ln»i  /  f ly»ri 

(a)  Wj.ed  /  PUsUc  /  Niied 

(<)  ftoiOodri] 

(f)  Knfl 

(9)  Wjl lpdp«r 

(h)  OCC 

(i)  Tissues 

1 
1 
1 
1 
1 

(2)  Glass  (j)  B«er        (i)  refllljtlt 

(II)  non-ref illible 

(b)  Liquor  &  yine  Containers 

(c)  Food  Containers 

(d)  Soft  Dnnk   (1)  refillable 

(II)  non-ref  iHable 

(e)  Other  Containers 

(f)  Plate 
(9)  Other 

1 

1 

t 

1 
1 

1 

(3)  Ferrous  (a)  Soft  Drink  Containers 

(b)  Food  Containers 

(c)  Beer  Cans     (i)  returnable 

(il)  non-returnable 

(d)  Aerosol  Cans 

(e)  Other 

1 
1 
1 

1 

1 

1 

1 
1 
1 

1 

(4)  Non-Ferrous  (a)  Beer  Cans  (i)  returnable     | 

(il)  non-returnable  j 
(111)  American 

(b)  Soft  Onnk  Containers 

(c)  Other  Packaging 

(d)  Aluainu* 

(e)  Other 

1 

1 

1       1 

1       1 

1 

1 

1 
1 

1 
1 



1 
1 
1 

1 

1 
1 

(S)  Plastics   (a)  Polyolefins 

(b)  PVC 

(c)  Polyst/rene 

(e)  PCT 

(f)  Mi>ed  Blend  Plastic 
(9)  Coatea  Plastic 

(1)  H,\0« 
(i)  Vinyl 

1 
1 
1 

1 

1 
1 
1 
1 

1 
1 
1 

(6)  Organic   (a)  Food  Waste  /  Rodent  Bedding 
(b)  Tard  haste 

1 1 

(7)  wood 

1 

1 

(8)  Ceramics  /  Rubble  /  Fiberglass  / 
Gypsua  Board  /  Asbestos 

1 

(9)  Diapers 

1 

1      1 

(10)  lettiles/Leather/Rubber 

1 

1 

(U)  Household  Ma:ardous  (a)  Paints  /  Solvents 

(c)  Peslicides/Herticides 

1 

(12)  Dry  Cell  Batteries 

1 

1 

1 

(13)  Kitty  litter 

1 



1 

(14)  Hiscel laneous 

1 

(■■■■•■t  ■■■■>>.  1 

1 

TOTAl 


lOIAl. 


fx--^ 


-■--'--.:;j<>.-ar^*;' 


FIGURE  2: 


WEIGHTING  COMMERCIAL  WASTE  IN  A  CRIB 
MOUNIED  ON  AN  ELECTRONIC  DIGITAL  SCALE 


FIGURE  3: 


REMOVING  WASTE  FROM  A  COMMERCIAL  WASTE  BIN 


FIGURE  4: 


SORTING  A  WASTE  SAMPLE  AT  THE  LANDFILL  SITE 


SECTION  3 
RESULTS 


3.0  RESULTS 

3.1  Waste  Composition  of  Commercial  Groups 

A  brief  summary  of  the  principal  components  in  the  waste  streams  from  each  of  the 
two-digit  SIC  commercial  groups  is  presented  in  the  following  sections.  Each  SIC 
group  IS  listed  separately.  A  complete  waste  composition  for  each  of  the  samples 
is  included  in  Appendix  B.  Table  7  summarizes  the  waste  compositions  of  the  16 
SIC  groups. 

The  principal  components  of  the  waste  streams  sampled  are  in  the  following 
sections.  Where  more  than  one  sample  was  taken,  the  mean  percentage  is  shown 
("n"  indicates  the  number  of  samples  sorted). 

3.1.1    SIC  17-Leather  and  Allied  Products  Industries 

SIC  1712--footwear  manufacturer  (n  =  1) 

The  principal  components,  by  weight,  of  the  waste  sampled  from  footwear 
manufacturing  firms  were: 

textiles/leather/rubber  48.2% 

wood  13.7% 

OCC  12.0% 
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2.3.8       Data  Obtained  for  Per  Employee  Waste  Generation  Rates 

Two  sampling  methods  were  used  to  determine  the  quantity  of  waste  generated  at 
each  firm.  In  the  first  method,  the  field  crew  weighed  the  waste  in  the  refuse 
containers  before  putting  the  waste  in  the  cube  van  for  removal  to  the  Waterloo 
landfill  site  for  sorting.  As  noted  above,  the  frequency  of  waste  collection  at  each 
firm  was  obtained  from  the  owner  or  manager.  The  field  crew  obtained  the 
employment  figure  for  each  business  at  the  time  of  the  interview  or  by  telephone. 

When  it  was  not  possible  to  obtain  the  number  of  full-  and  part-time  personnel  from 
each  firm,  we  used  the  figures  for  total  employment  were  used  in  the  regressions 
of  employment  versus  waste  quantity.  This  is  compatible  with  the  data  gathered  by 
Statistics  Canada. 

The  first  method  enabled  us  to  get  waste  quantity  information  from  small  and 
medium  size  businesses.  The  method  was  very  labour  intensive  and  time 
consuming  but  worked  well  for  small  loads  of  loose  waste.  The  method  was  not 
satisfactory  for  refuse  compacted  in  6  to  8  cubic  yards  containers.  The  latter 
containers  were  frequently  encountered  at  some  of  the  larger  locations. 

The  second  procedure  was  applicable  to  all  bulk  containers  irrespective  of  bin  size 
or  degree  of  waste  compaction.  A  scale  initially  developed  to  weigh  loads  of  sand 
and  gravel  carried  in  the  scoop  of  a  front  end  loader  has  been  adapted  for  use  on 
overhead  (front-end)  loading  garbage  trucks.  The  scale  works  off  of  the  hydraulic 
lift  system  that  raises  and  lowers  the  arms  of  the  bin  hoist.  A  Wray-Tech  Model 
WT4000  6000  (obtained  from  Woolsey  Equipment  Sales  Ltd.,  Ottawa)  was  installed 
on  an  overhead  packer  truck  and  calibrated  with  the  assistance  of  the  Toledo  Scale 
Company,  Hamilton,  Ontario. 

The  bulk  waste  weighing  procedure  was  a  two-step  process.  First,  the  bin  and 
waste  contents  were  weighed.  Then  the  contents  of  the  bin  were  dumped  into  the 
truck    and    the    empty    bin    was    weighed.       The    weight    of    the    bin    contents    was 
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determined  by  subtracting  the  weight  of  the  empty  bin  from  the  weight  of  the  bin 
plus  contents.  Again,  employment  data  were  obtained  for  these  firms,  either  by 
telephone  or  directly  visiting  these  firms  after  the  waste  had  been  collected. 

As  noted  above,  participants  in  the  study  were  assured  of  confidentiality  of  the 
waste  generation  and  composition  information.  (NOTE:  no  locations  will  be  identified 
by  name  in  this  report). 

Bin  collection  frequency  was  determined  from  the  hauler's  records  and  a  daily 
generation  rate  (kg  day)  of  waste  was  determined  for  each  firm.  At  the  conclusion 
of  the  field  work,  the  employment  and  waste  generation  data  were  plotted  on 
separate  graphs  for  each  of  the  commercial  groupings.  The  length  of  the  "work 
week"  was  different  for  different  SIC  groupings.  Some  businesses  are  open  7  days 
a  week  (restaurants,  hotels,  etc.)  and  some  for  6  days  (supermarkets,  banks, 
automobile  dealerships,  etc.).  Some  printing  shops  were  the  only  commercial 
businesses  included  in  our  study  that  operated  on  a  5-day  work  week. 

2.4       Estimates  of  Average  Per  Employee  Waste  Generation  Rates 

Each  sample  observation  provided  information  on  the  number  of  employees  and  the 
total  weekly  waste  generation  for  the  establishment.  This  permits  two  different  kinds 
of  statistical  generalization.  First,  it  is  possible  simply  to  divide  the  total  waste  by 
the  number  of  employees  to  obtain  an  estimate  of  waste  generation  per  employee. 
Several  of  these  estimates  can  then  be  used  to  determine  average  values  and 
standard  deviations. 

Second,  more  information  can  be  extracted  by  plotting  total  waste  against 
employment  for  each  observation.  This  provides:  (1)  a  visual  pattern  of  the  overall 
variability  in  the  results,  an  evaluation  of  the  relation  between  waste  generation  per 
employee  and  size  of  store  (e.g.,  are  big  stores  more  or  less  efficient  with  respect 
to  waste  generation?);  (2)  a  measure  of  the  waste  reduction  efficiency  of  individual 
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stores  relative  to  the  group;  and  (3)  an  evaluation  of  the  effectiveness  of  the 
sannple  selection  in  relation  to  store  size. 

By  fitting  a  regression  line  to  the  graph  we  obtain  another  measure  of  the  regularity 
of  waste  generation,  i.e.,  the  regression  coefficient  r^.  Another  estimate  of  the 
relation  between  waste  generation  and  number  of  employees  is  the  slope  of  the 
regression  line  (b). 

In  the  next  step  in  the  analysis,  estimates  of  waste  generation  per  employee  are 
used  to  estimate  total  waste  generation  within  the  study  area.  Either  the  mean 
value  of  waste  per  employee  or  the  regression  slope  (b)  could  be  selected.  The 
regression  slope  was  used  as  long  as  it  was  adjudged  reliable;  otherwise  the  mean 
value  was  used.  The  reliability  depends  on  both  the  regression  coefficient  (over 
0.5)  and  the  scatter  of  observations  on  the  graph.  A  sample  with  a  wide  variety 
of  different  stores  sizes  was  deemed  acceptable.  Those  where  the  observations 
were  clustered  together  around  the  same  size  store  were  rejected.  In  the  ideal 
case,  where  there  is  perfect  correlation  between  waste  generation  and  employment, 
the  intercept  (a)  is  expected  to  be  zero  and  the  mean  value  should  equal  the 
regression  slope  (b).  For  further  discussion  of  regression  analysis  the  reader 
should  consult  Modern  Elementary  Statistics  (ref.  6). 

2.4.1       Estimates  From  Average  Waste  Weight  Per  Employee  Data 

For  each  SIC  group  of  commercial  business,  the  daily  waste  weight  generated  at 
each  firm  was  divided  by  the  number  of  employees  to  obtain  the  weight  of  waste 
per  employee  per  day.     An  average  estimated  waste  generation  rate  { ±    1   Standard 
Error)  was  calculated  for  the  SIC  sector  from  the  sample  data. 
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2.5       Estimation    of    Waste    Generation    by    Commercial    Sector    in    the    Regional 
Municipality  of  Waterloo 


The  estimation  of  commercial  waste  generation  for  the  Regional  Municipality  of 
Waterloo  combines  two  kinds  of  information.  First,  various  employment  data  are 
used  to  estimate  total  commercial  employment  and  employment  for  various  types 
of  commercial  activity  in  municipalities  within  the  Region.  Second,  the  field  work 
provides  estimates  of  the  amount  of  waste  generated  per  employee  by  type  of 
commercial  activity.  By  combining  these  two  kinds  of  information  the  final  estimate 
of  commercial  waste  generation  is  obtained  for  the  Region  and  its  area 
municipalities. 

Consider  the  breakdown  of  employment  by  municipality  (Table  5).  Note  first,  the 
great  size  range  among  spatial  units.  Kitchener  is  approximately  ten  times  the  size 
of  Woolwich  and  almost  100  times  larger  than  Wellesley.  It  is  much  more  important 
to  make  accurate  estimates  for  the  larger  places  than  for  the  smaller  ones. 
Second,  the  share  of  employment  in  commercial  jobs  ranges  from  30.2  percent  in 
industrial  Cambridge  to  41.7  percent  in   Kitchener  with   its  downtown   concentration. 

(Note:  Familiarity  with  the  local  economic  structure  is  required  to  make  minor 
adjustments  to  Statistic  Canada  employment  information  where  needed). 

For  the  Region  as  a  whole,  the  share  of  commercial  jobs  was  32.8  percent  in  the 
1986  Census  and  38.7  percent  in  1989  according  to  the  Region's  Planning 
Department--a  difference  that  reflects  variations  in  definitions  in  the  two  data  sets. 
Despite  these  differences,  the  regional  employment  survey  permits  us  to  estimate 
the  share  of  regional  commercial  employment  to  be  allocated  to  each  municipality 
(see  the  fourth  column  titled  %  Jobs  in  Table  5).  This  should  assist  m  estimating 
the  share  of  commercial  waste  generation. 
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TABLE  5 

ESTIMATE  OF  COMMERCIAL  WASTE  GENERATION 

IN  THE  REGION  OF  WATERLOO 

(AS  STUDIED) 


Place 


All 


1989 
Jobs^  Commercial" 


Regional  Share 
%   Jobs   Waste  (kg./wk.x  10^) 


Woolwich 

6700 

2900 

43.8% 

4.2% 

61.7 

Waterloo 

42300 

17500 

41.3 

25.3 

371.8 

Kitchener 

79700 

33200 

41.7 

47.9 

703.8 

Cambridge 

43700 

13200 

30.2 

19.0 

279.2 

N.  Dumfries 

1900 

450 

24.0 

0.6 

8.8 

Wilmot 

4000 

1650 

40.0 

2.4 

35.3 

We  lies  ley 

900 

400 

39.9 

0.6 

8.8 

Regional  Munie. 

179300 

69300 

38.7 

100.0 

1469.4 

(Kitchener  CMA 

174400 

67300 

38.6 

97.1 

1426.8) 

^  Department  of  Planning,  Regional  Municipality  of  Waterloo, 
"Employment  Survey,  1989". 


Jobs  in  the  following  categories:  retail 
finance  (601),  services  (602),  technical 
organizations,  recreation  (700). 


(502),  repair  (503), 
(605)  and  social  (606) 


2.6       Sources  of  Potential  Error  in  Employee  Waste  Generation  Estimates 

Table  6  lists  the  kinds  of  errors  that  will  affect  the  accuracy  of  the  employee  waste 
generation  estimates  presented  herein.  An  estimate  of  the  magnitude  and 
"direction"  of  the  error  is  also  given. 
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SECTION  3 
RESULTS 


Paper 

Newsprint  2.69%  0.60% 

Fine  Paper/CPO/Ledger  1.21%  70.88% 

Magazines/Flyers  0.13% 

Waxed/Plastic/Mixed  1.24%  8.99% 

Boxboard  1.21%  2.15% 

Kraft  3.52%  4.06% 
Wallpaper 

OCC  12.01%  4.00% 

Tissues  2.28%  0.65% 

Glass 
Beer 

refillable 

non-ref illable  2.07% 

Liquor  &  Wine  containers 
Food  Containers  2.07%    0.29% 

Soft  Ortnk 

refillable 

non-refillable  0.13% 

Other  Containers 
Plate 
Other 

Ferrous 
Soft  Drink  Containers      0.15%    0.06% 
Food  Containers  0.18% 

Beer  Cans 
returnable 
non-returnable 
Aerosol  Cans 
Other  0.45% 

Non-ferrous 
Beer  Cans 

returnable 

non-returnable 

American 
Soft  Drink  Containers      0.07%     0.04% 
Other  Packaging 

Aluminum  0.08% 

Other 

Plastics 

Polyolefins  1.24%     1.02% 

PVC 

Polystyrene  2.90%    0.08% 

ABS 

PET 

Mixed  Blend  Plastic  0.01% 

Coated  Plastic 

Nylon   • 

Vinyl  0.13% 

Organic 

Food  Haste/Rodent  Bedding   4.55%    3.83% 
Yard  Waste 

Wood  13.66%    0.09% 

Ceramics/Rubble/Fiberglass/ 
Gypsum  Board/Asbestos 

Diapers 

Textiles/Leather/Rubber      48.23%     0.61% 

Household  Hazardous  Wastes 

Paints/Solvents  0.28%     1.05% 

Waste  Oils 

Pesticides/Herbicides 

Dry  Cell  Batteries 

Kitty  Litter 


Miscellaneous  0.8^% 


TOTAL  100.00% 


3 

5.57% 

U 

35.10% 

3 

2.51% 

16.41% 

2 

1.84% 

K 

0.52% 

i 

6.31% 

28 

2.36% 

4 

Q 

1 

LEGEND 

2.22% 

Cotumn    f 

Code 

Industry    Ivoe 

1 

in: 

(fooi-are    InCuilry) 

0 

! 

?ei9 

(other    COiTTierclal     prinHnq     industry) 

0.44% 

3 

3 
4 

5 

48 1 J 

6011 
601J 
6019 

6111 
6149 
61Ï1 

(comDined   radio/ tele«ll  ion  etc.) 

ïupermarliet 

grocery  stores 

ioectdlty   food   stores    i   e     hejltn  food 

shoe   stores 

otfter  clothing   Stores   I.e.    leuure  -ear 

fabric    and  yarn   stores 

0.28% 

1 

2.24% 

0 

' 

6?11 

household    furniture    stores  «1th  aopl tances/furnishlngs 

!>1\2 

household    furniture    Stores   -UhOut    apnl  lances/ 'urn  ishmg 

an 

appliance,    television,    radio,    and    stereo   repair    shops 

6211 

floor    CO.erIng    stores 

6219 

other    furnishing    stores    I.e.    linen,    glass-are  etc. 

7 

6311 

•Ne«-  automobile  dealers 

a 

B 
9 

10 

6311 

63M 
63S2 
6553 
6342 

6S21 
6542 
6562 

gasoline  service  station  -   specifically  gas  bars 

general    repair  garages 

pamt/bady    repair    shops 

mo'fler  replacement   s^op 

fire,   battery,   parts/accessories,    stores 

flonst    shops 
bicycle    shops 
«dtch/je-ei lery   repairs   shoos 

0.23% 

0 

a 

Q 

11 
12 

6591 

7021 
7031 
7051 

9111 
9112 

second-hand  merchandise   stores 

chartered  banks 
trust    companies 
local    credit   union 

hotels/motor  hotels 
motels 

5.31% 

5 

1! 

14 

9211 
9211 

licensed  restaurant 

general   take-out   food   services 

0.99% 

a 

0 

16 

9213 

9621 
9691 

speddliicd   tdhe-out   food  services   I.e.    haoburger  retaur 
regular  motion  picture  theatres 

bo-lIng    aHeyS/billard   parlours 

ants 

9692 

amuieiT>ent   parKs;   carnivals 

0.82% 

a 

9699 

other   amusement/recreational    services    I.e.    horseback 

0.07% 

0 

riding  operations. 

14.40% 

15 

0.70% 

a 
0 

0.22% 

0.42% 

C 

* 

Raw 

dat 

a    1n  Appendix  B 

100.01% 

ICX 

TABLE  ;  AVERAGE  UAS1E  COMPOSIJION  (ï)  DATA  FOR 
COHHERCIAL  SIC  GROUPS 


Paper 

Z.69J 

0.60Ï 
70.881 
0.13» 
B.99» 
2.15» 
a.  06» 

5  57» 

16.78» 

14.61» 

1.33» 

6.23» 

12.76» 

3.32» 

7.63» 

4.17» 

14.44» 

1.16» 

6.56» 

0.44» 

1.22» 

Kewsprlnt 

Fine  Paper/CPO/Ledger 

35.10» 
2.51» 

3.18» 

3.90» 
4.52» 

5.24» 
1.46» 

5.26» 

0.55» 

5.19» 
0.08» 

2.12» 
0.61» 

5.76» 
1.02» 

52.99» 
0.19» 

2.74» 
0.52» 

1.07» 

0.14» 

0.48» 

1.95Ï 
1.24» 

Haqazines/Flyers 

1.J4X 

1.2a« 

3.52« 

16!'li» 

2.?2» 

1.65» 

0.89» 

2.62» 

3.75» 

2.27» 

2.33» 

5. es» 

4.30» 

0.52» 

2.43» 

7.3» 

5.99» 

Haxed/Plastic/Mixed 

1.84» 

10.68» 

15.26» 

1.95» 

2.57» 

2.57» 

3.73» 

4.98» 

1.46» 

5.61» 

0.65» 

5.23» 

5.94» 

7.79» 

Boxboard 
Kraft 

0.52» 

4.23» 

1.64» 

0.99» 

3.49» 

1.01» 

5.56» 

1.43» 

1.15» 

2.94» 

0.36» 

3.03» 

4.66» 

1.07» 

Uallpaper 

OCC 

Tissues 

12.011 
2.281 

4.00» 

6.31» 

28.37» 

28.65» 

48.94» 

14.8» 

14.28» 

7.39» 

24.10» 

4.35» 

10.26» 

8.84» 

9.36» 

27.97» 

9.13» 

0.65» 

2.36» 

4.34» 

6.34» 

0.42» 

3.49» 

6.44» 

1.05» 

2.57» 

2.29» 

5.03» 

2.64» 

3.97» 

4.63» 

6.38» 

Glass 

Beer 

renuable 

non-ref  niable 
Ltquor  &  Hine  containers 
Food  Containers 
Soft  Drink 

2.07Ï 
2.07t 

0.29» 

2.22» 

0.18» 
1.70» 

0.65» 
0.32» 
1.58» 

0.15» 

0.11» 

0.03Ï 
0.47» 

2. 49» 

0.15» 
0.95» 

2.44» 

■   5.35» 

0.93% 
0.64» 
4.44» 
2.69» 
0.63» 

O.IB» 
2.17» 
8.33» 
9.85» 

O.OB» 

0.09» 
0.83» 

7.24» 
0.46» 

0.03» 

1.635 
1.17» 

reftllable 
non-ref  niable 

0.13» 

0.44» 

0.29» 
3.37» 

0.45» 

o.oe» 

0.55» 

4.28» 

0.61» 

0.5;-. 

2.15» 

0.17» 

0.43» 

Other  Containers 

0.04» 

0.22» 

0.08» 

0.04» 

Plate 
Other 

1.23» 

0.69» 

0.94» 

0.09» 

0.2» 

Ferrous 

Soft  Drink  Containers 

0.15» 

0.06» 

0.28» 

1.16» 

0.46» 

0.36» 

0.45» 

0.53» 

0.65» 

2.15» 

0.91.» 

1.82» 

0.39» 

0.06» 

0.725 

Food  Containers 

O.IS» 

2.24» 

0.28» 

0.16» 

0.03» 

0.14» 

0.12» 

0.22» 

0.41» 

1.11» 

2.74» 

3.64» 

0.68» 

Beer  Cans 

returnable 

0.13» 

0.0005» 

0.01» 

non-returnable 

0.01» 

0.46» 

Aerosol   Cans 

0.02» 

0.15» 

0.18» 

0.17» 

0.17» 

0.04» 

Other 

0.4S)t 

0.01» 

0.02» 

5.09» 

25.09» 

0.49» 

11.91» 

0.66» 

0.2« 

0.24» 

0.04» 

0.26» 

1.29» 

Non-ferrous 

Beer  Cans 

returnable 

0.04» 

0.12» 

0.53» 

0.01» 

0.02» 

non-returnable 

0.005» 

0.01» 

0.01» 

American 

0.004» 

0.02» 

Soft  Drink  Containers 

0.07Ï 

O.Oa» 

0.23» 

0.34» 

0.25» 

0.06» 

0.20» 

1.83» 

0.20» 

0.61» 

0.1Î» 

1.16» 

0.01» 

0.02» 

0.35» 

Oilier  Paciiaglng 

0.02» 

0.03» 

Aluminum 

0.08» 

0.02» 

0.01» 

0.004» 

0.02» 

0.08» 

0.01» 

0.03» 

0.18» 

0.23» 

0.025 

0.03» 

Other 

O.Olt 

O.Oi» 

0.002» 

0.16» 

0.12» 

0.03» 

Plastics 

Polyolef  ins 

1.2«I 

1.02» 

5.31» 

5.21» 

6.49» 

6.76» 

4.6» 

25.05» 

5.9» 

5.44» 

4.22» 

6.57» 

5.69» 

4.28» 

5.55» 

4.59» 

PVC 
Polystyrene 

2.90X 

0.08» 

0.99» 

0.69» 

2.15» 

0.42» 

0.99» 

0.77» 

0.82» 

2.34» 

0.77» 

2.08» 

0.53» 

2.55» 

1.65» 

2.24» 

A6S 

0.04» 

PET 

0.06» 

0.31» 

0.15» 

Mixed  Blend  Plastic 

0.01» 

0.82» 

0.13» 

0.28» 

1.095 

2.03» 

1.36» 

0.29» 

0.83» 

0.29» 

0.04» 

0.36» 

0.09» 

0.04» 

Coated  Plastic 

0.07» 

0.15» 

0.04» 

0.02» 

0.07» 

0.01» 

0.06» 

Nylon      • 

vinyl 

0.13» 

0.13» 

Organic 

Food  Waste/Rodent  Bedding   4,55X 
Yard  Waste 


Ceramlcs/Rubble/n berg  lass/ 
Gypsum  Board/Asbestos 


3.83X 
0.09X 


14.40X         15.69X 
0.70X  0.73X 


Diapers 

Textiles/Leather/Rubber 

48.23» 

0.61» 

Household  Hazardous  Hastes 
Paints/Solvents 
Haste  Oils 
Pesticides/Herbicides 

0.28» 

1.05» 

Dry  Cell   Batteries 

Kitty  Litter 

Miscellaneous 

0.64» 

1.251 

TOIAL 

100.00» 

99.99 

2.24» 

0.55» 

3.07» 

6.82» 

1.23» 

2.36» 

4.43» 
0.03» 

3.89» 
0.43» 

6.08» 

0.15» 

O.Olt 

0.32» 

4.81» 

2.02» 

11.67» 

4.37» 

3.88» 

12.53» 

0.09» 

2.54» 
6.25» 

5.04» 

1.52» 
4.53» 

1.23»         29.08»         13.24» 


0.12»  0.185 


4 

31» 

0 

065 

0 

52» 

2 

4» 

0.42»  0.02»  3. BO»  7.59'         6.465 


0.12»  20.17»         0.99» 


100.00»  99.99»         100.01»       100. 01»         99.98»         100.02»      100.92»  99.99»         100.00»     100.01»       100.005 


18.99»  54.76»       57.575       28.265       17.715 

1.255       0.63» 
0.17»       0.19» 

1.24» 

2.69»       0.01»  0.1 


O.0B5  0.03» 
2.01» 

1.09»  0.05     0.095    1.07»   16^52» 

99.995  100.035  100.05   100.05    99.955 
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Cgluw. 

t5« 

L^dojuj  iipt 

2 
1 

I'l: 
4Bn 

(rooi-jff  PoOujti-,1 

(to«Oin«0   r*<Jlo/t«lf»ti1on  tie.) 

« 

6011 

GO  12 
(019 

iol)tr«*rket 

tpeci«iir  'oM  storci   i.e.   riEiitn  taoa 

S 

Sill 

61(9 
Slil 

other  tlotntfiq   itorei    I.e.    lenure  «eir 
f*Brlc   *i'i)   y*rn    ilorei 

6 

6211 

«ni 

62  J9 

Muiehola    fumitKirt    HOrel   ^.lt^   Jepl  UnceiMurniihlng) 
hQu'.eiola   furniture  norei  «iirout   iDoM*ntei''uroi((n<-)i 
jpplxrice.    leleotion.   rtaio.   trvl  ttceo  r«p<ir  tPwct 
floor   CD. (ring    itorei 
Otner   rurniihinq    ttores    I.e.    Hntn.   gim.irc  etc. 

7 
B 

6JI1 

6131 

•Hew*  tutowCllc  dejieri 
g4S0ltne  icrvlce  iKtion  -  ipfciric<llj  9*1  Mri 

S 

siii 

6JS2 
61SJ 
6Ul 

9e"er*l    regilr   qtriqti 

pjint/bodr  repair   ihooi 

tti'fler   rfpljcement    iHop 

fire,  tiitterj.  B*ris/(Ccnsariet.   ttorej 

10 

SS2I 

6S62 
6S91 

flonit  ifiooi 

t.*lcfi/jr.eiler,  repiiri  inoDi 

" 

7021 
70J1 
70S1 

<riir(ered   ùtnkt 
trujt   (o<i>o*nlei 
locti   credit  union 

12 

9111 
9112 

noieU/moior  hoiell 

11 

9211 
92U 
921] 

llceniea   reitaurint 

5e"e'»l   like-oul   fooa  ler.icei 

ipecUHiefl   tJke-out    fOoO    S^f.icei    i.e.    hinuurqer   reliurtntt 

IS 

9621 
9691 
9692 
9S99 

reguUr  motion   picture   t^fitret 

bO>llnq   iMert/filll^ra   pirlouri 

«■luKMnt   plrm:    ctrnl,4ll 

Other  ««iieinent/re<r*.tion«l    ter.icej   i.e.   ftoneDjc* 

ridioî  operjiiont. 

Raw  data   in  Appendix  B 


3.1.2  SIC  28-Printing,  Publishing  and  Allied  Industries 

SIC  2819--printing  (n  =  3) 

The  principal  component,  by  weight,  of  the  waste  sampled  from  printing,  publishing 
and  allied  industries  was: 

fine  paper  71.0% 

(some  of  the  fine  paper  was  contaminated  with  ink) 

3.1.3  SIC  48-Communications  Industry 

SIC  4813--combined  radiotélévision  firm  (n  =  1) 


The   principal   components,   by   weight,   of  the   waste   sampled   from   communication 
firms  were: 

fine  paper  35.1% 

coated  paper  16.4% 

food  waste  14.4% 

The  firm  had  cooking  facilities  for  employees;  staff  worked  in  shifts  and  were  on  the 
premises  throughout  any  24  hour  period. 

3.1.4   SIC  60~Food,  Beverage  and  Drug  Industries  (Retail) 

a)  SIC  6011 --large  supermarket  (n  =  1) 

b)  SIC  6012-mid-size  grocer  (n  =  3) 

c)  SIC  6019-specialty  food  (n  =  1) 
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The  overall  waste  composition  for  the  three  kinds  of  food  stores  was  consistent,  but 
there  were  large  variations  in  the  relative  proportions  of  the  components. 

The  principal   components,   by  weight,   of  the  waste  sampled   from  the  three  types 
of  food  stores  were:  . 

a)  large  supermarket: 

food  waste  53.0% 

OCC  36.3% 

b)  mid-size  grocers: 

newsprint  27.1% 

boxboard  14.6% 

OCC  10.2% 


food  8.2'î 


c)  specialty  food  store: 

OCC  75.0 


% 


3.1.5    SIC  61 -Shoe,  Apparel,  Fabric  and  Yarn  Industries  (Retail) 

a)  SIC  61 11 --shoe  (n  =  2); 

b)  SIC  6149~mens  womens  clothing  (n  =  4); 

c)  SIC  6151-fabnc.yarn  (n=2) 

The  major  components,  by  weight,  of  the  waste  sampled  for  SIC  61    group  were: 

OCC  28.7% 

boxboard  15.3% 
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In    addition,    the   following    observations   were    made    regarding    the    principal    waste 
components,  from  specific  types  of  retail  establishments: 

a)  shoe  stores: 

newsprint ^4A°o 

boxboard 26.6% 

OCC 38.7°o 

b)  mens  womens  clothing  industries  (retail): 

newsprint  19.7% 

OCC   22.3% 

c)  fabric  yarn  industries  (retail): 

boxboard  15.5% 

OCC  31.3% 

tissues  15.3% 


3.1.6    SIC  62-Household  Furniture/ Appliance  and  Furnishings  Industries  (Retail) 

a)  SIC  621 1 --household  furniture  appliances  furnishings  (n  =  1) 

b)  SIC  6212-household  furniture,  no  appli.  furnishings  (n  =  1) 

c)  SIC  6223-appliance,  television,   stereo  repair  shop  (n  =  1) 

d)  SIC  6231 -floor  covering  store  (n  =  1) 

e)  SIC  6239--other  furnishings,  e.g.,  linen,  glassware  (n  =  1) 

On  average,  the  major  components,  by  weight,  of  the  waste  steams  sampled  in  this 
SIC  group  were: 

OCC  48.9% 

textile/leather/rubber  11.7% 
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3.1.7    SIC    63-ALJtomotive   Vehicles,    Parts   and   Accessories    Industries    (Sales    and 
Service) 


a)  SIC  6311 --dealerships  (n  =  6) 

b)  SIC  6331 -service  stations  gas  bars  (n  =  3) 

c)  SIC  634-parts  accessories  {n  =  1) 

d)  SIC  635-vehicle  repair  {n  =  3) 


The  waste  streams  for  SIC  group  63  contained  an  assortment  of  vehicle  accessories 
and  parts,  e.g.,  gaskets,  cables,  air  filters,  mixed  automotive  plastics,  spark  plugs, 
lubricants,  and  paint  spray  cans  (aerosol).  A  number  of  waste  materials  were  not 
included  in  the  survey  because  they  were  not  recovered  from  the  general  refuse 
disposal  bins.  Nevertheless,  they  are  part  of  the  solid  waste  stream  generated  by 
this  SIC  sector.  These  wastes  appeared  to  be  stock  piled  for  separate  disposal, 
e.g.,  tires,  oil  solvents  in  drums,  scrap  metal,  and  lead  acid  batteries.  These  items 
were  not  quantified  in  the  present  study  and  could  be  included  in  subsequent  work. 

The  principal  components,  by  weight,  of  the  waste  streams  for  the  SIC  63  group 
of  industries  sampled  were: 

a)  dealerships: 

ferrous  25.8% 

OCC  14.8% 

b)  service  station: 

polyolefins  25% 

OCC  14.3% 

newsprint  12.8% 
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c)  parts,  accessories: 

OCC  13.8% 

ferrous  22.2% 

textile  leather  rubber  19.6°o 

miscellaneous 16.8°o 

(used  auto  parts,  filters,  etc) 

d)  vehicle  repair: 

wood  10.1°o 

miscellaneous 22.4°o 

(used  auto  parts,  filters,  etc) 


3.1.8    SIC  65-Other  Retail  Industries 

a)  SIC  6521 --florists  (n  =  3) 

b)  SIC  6542-bicycle  shop  (n  =  1) 

c)  SIC  6562-watch,  jewelry  repair  (n  =  1) 

d)  SIC  6591 -second  hand  store  (n  =  1) 

OCC  and  food/plant  wastes  were  the  dominant  components  of  this  SIC  group.  The 
following  outlines  specific  SIC  groups  which  were  sampled  and  their  respective 
principal  components,  by  weight: 

a)  florists: 

organic  material  50.25% 

OCC  18.51% 

b)  bicycle  shop: 

OCC  53.6% 

textile/leather/rubber  23.6% 

c)  watch/jewelry  repair: 

OCC  35.1% 

newsprint  24.2% 

fine  paper  12.1% 
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d)  second-hand  store: 

Fine  paper  17.0% 

box  board  13.3% 

polyolefins  13.3% 

food  wastes  13.3% 

3.1.9   SIC  70— Finance  and  Insurance  Industries 


a)  SIC  7021 --chartered  banks  (n  =  3) 

b)  SIC  7031 -trust  company  (n  =  1) 

c)  SIC  7051 -credit  union  (n  =  1) 


The  principal  component,  by  weight,  of  the  waste  sampled  from  finance  and 
insurance  industries  was: 

fine  paper  53.0°o 

It  is  significant  to  note  that  the  trust  company  sampled  produced  no  fine  paper;  in 
fact,  this  firm  produced  little  waste.  The  total  sample  weight  was  4.45  kg  of  which 
52.1%  was  food  waste.  This  may  be  the  result  of  confidential  documents  being 
shredded  and  removed  from  the  building.  Future  studies  may  consider  addressing 
this  diversion  method  of  waste  paper. 

3.1. 10  SIC  91 -Accommodation  Service  Industries 


a)  SIC  91 11 -hotel  motor  hotel  {n  =  4) 

b)  SIC  9112-motel  (n  =  2) 


The  presence  or  absence  of  restaurants  partially  determined  the  relative  proportion 
of  food  wastes  generated  in  this  group;  some  establishments  had  efficiency  units 
so  food  would  also  be  processed  cooked  at  those  locations. 
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The  average  principal  components,  by  weight,  of  the  waste  streams  of  the  hotels 
and  motels  sampled  were: 

food  waste  19.0% 

OCC  10.3%      (ranged:   1%   to  35'^o) 

newsprint  14.4°o 

3.1.11  SIC  92— Food  and  Beverage  Service  Industries 

a)  SIC  9211 -licensed  restaurants  (n  =  3) 

b)  SIC  9213--take-out  restaurants  (n  =  3) 

c)  SIC--hamburger  take-out  sit-down  restaurants  (n  =  3) 


The  principal  components,  by  weight,  of  the  waste  sampled  from  food  and  beverage 
establishments  were: 

a)  licensed  restaurants: 

food  waste  54.8% 

glass  21.5% 

OCC  8.8% 

b)  take-out  restaurants: 

food  waste  57.6% 


OCC  9.4 


/o 


newsprint  6.6% 


o 


c)   "hamburger"  take-out'sit  down  restaurants: 

food  waste  28.3% 

OCC  28.0% 

coated  paper  7.3% 
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3. 1.1 2  SIC  96-Amusement  and  Recreational  Service  Industries 


a)  SIC  9621--movie  theatre  (n  =  1) 

b)  SIC  9691 --bowling  alley  (n  =  1) 

c)  SIC  9692-amusement  park  (n  =  1) 

d)  SIC  9699-horseback  riding  (n  =  1) 


The  four  kinds  of  amusement  activities  are  very  different  from  each  other  and  the 
composition  of  the  waste  streams  have  little  in  common.  However,  paper,  food 
waste  and  plastics  were  predominant.  Over  the  sector,  the  food  waste  component 
accounted  for  an  average  17.7%  of  the  refuse  weight.  The  theatre  generated  a 
high  percentage  of  coated  paper  (15.8%);  wood  waste,  in  the  form  of  wood 
shavings  (animal  bedding)  from  the  riding  establishment  was  45.6%. 

3.2       Per  Employee  Waste  Generation  Rates 

3.2.1    Overview  Data  Handling 

For  each  company  participating  in  the  study,  a  daily,  per  employee  waste  generation 
rate  was  determined  (kg  per  employee  per  day).  The  weight  of  waste  generated 
by  a  company  during  one  "work  week"  was  divided  by  the  number  of  days  in  their 
"work  week",  either  5,  6  or  7.  The  weight  per  day  was  divided  by  the  total 
number  .of  employees  in  the  firm.  An  estimate  of  the  employee  waste  generation 
rate  per  day  for  each  SIC  group,  or  sub-grouping,  was  obtained  by  averaging  the 
information  for  all  companies  in  the  same  SIC  group  or  sub-grouping. 

(kq'wk)        =      weight  per  day 
6 


weight  per  day =      employee  generation  rate  per  day 

total  no.  of  employees 
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sum:  employee  generation  rates        =        average  employee  generation 
n  (no.  of  employees)  rate  per  day 


For  each  two-digit  SIC  group  or  sub-grouping,  the  daily  waste  generation  rate  for 
each  firm  was  also  plotted  against  the  number  of  employees.  Linear  regressions 
were  calculated  for  the  data  and  the  resulting  coefficients  representing  the  employee 
waste  generation  rate  (the  coefficient  b  in  the  regression  equation:  y  =  a  +  bx) 
were  compared  with  the  estimates  of  daily  waste  generation  for  the  SIC  sector, 
determined  by  the  averaging  method. 

In  the  following  Sections  (3.2.2  to  3.4),  the  per  employee  waste  generation  data  are 
briefly  evaluated  with  respect  to  the  parameters  of  sample  size,  data  scatter  on  the 
graph,  regression  coefficient  and  other  anecdotal  information  which  affected  the 
decision  to  use  either  (1)  the  regression  coefficient,  b,  or  (2)  the  calculated  average, 
for  the  SIC  sector  estimate  of  the  rate  of  waste  generation  by  employees  in  that 
sector. 

Table  8  summarizes  the  estimation  of  waste  generation  presented  in  Sections  3.2.2 
to  3.4  and  should  be  referred  to  for  the  numerical  calculations  of  the  per  employee 
waste  generation  rates.  Figures  5  to  20,  showing  the  distribution  of  the  sample 
data  for  each  SIC  sector,  are  indicated  in  each  sub-section  heading.  Numbered 
data  points  on  these  figures  indicate  sample  numbers. 

3.2.2    SIC  Group  28-Printing,  Publishing  and  Allied  Industries  (Table  11   &  Figure  5) 

Printing  is  considered  a  "light  industry".  Although  the  regression  coefficient  was 
0.61,  many  data  points  were  clustered  at  the  low  employment  end  of  the  scale. 
An  average  of  all  the  data  should  be  used  as  the  waste  generation  estimate  for  the 
group,  i.e.,  4.9  kg/employee/day. 
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TABLE  1 1      SIC  GROUP  28,  WASTE  GENERA  TION  DA  TA 

(KG/EMPLOY EE/D A  Y)  FOR  THE  PRINTING,  PUBLISHING 
AND  ALLIED  INDUSTRIES 


Sample  # 

Total  #  of 

kg  Waste/Day 

kg  Waste/ 

Employees 

Employee/Day 

1 

4 

6.73 

1.68 

2 

5 

11.66 

2.33 

3 

6 

40.00 

6.67 

4 

7 

168.33 

24.05 

5 

7 

30.00 

4.29 

6 

19 

119.56 

6.29 

7 

160 

145.00 

0.91 

8 

160 

285.00 

1.78 

9 

402 

165.00 

0.41 

10 

402 

200.00 

0.50 

AVERAGE 

4.89 

+/-SE 

2.247 

FIGURE  5:  SIC  GROUP  28. 

GRAPH  OF  WASTE  GENERATION  DATA 
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3.2.3    SIC  Sector  56  -  Metals,  Hardware,  Plumbing,  Heating  and  Building  Materials 
Industries  (Wholesale)  (Table  12  &  Figure  6) 


Although  this  SIC  group  is  considered  as  wholesale  by  the  classification  system, 
retail  hardware  and  building  supply  stores  have  general  retail  activities  as  part  of 
their  business.  Because  the  regression  coefficient,  r  =  0.97,  was  strong,  the 
regression  estimate  for  the  waste  generation  rate  was  used;  5.7  kg  employee  day. 

3.2.4  SIC  Group  60  Food,  Beverage  and  Drug  Industries,  Retail 

(Tables  13  &   14,  Figures  7  &  8) 

Per  employee  waste  generation  rates  for  small  mid-size  markets  and  variety  stores 
is  lower  than  that  generated  by  larger  "chain-store"  supermarkets.  For  smaller  mid- 
size stores  (Figure  7),  the  estimated  rate  was  7.7  kg  employee. day;  for  larger 
markets  (Figure  8),  the  average  rate  was  12.2  kg  employee  day.  The  regression 
coefficient  for  the  small  store  was  0.869  and  0.49  for  the  large  markets. 
Regression  analysis  did  not  give  a  reasonable  estimate  for  supermarket  waste 
generation  because  of  the  scattered  distnbution  of  the  data. 

We  have  attributed  2  3  of  the  employment  in  this  group  to  small  and  mid-size 
stores;  1 '3  to  the  larger  supermarkets.  The  waste  generation  estimate  for  the  group 
is:     2  3     X     7.7     kg/employee/day      +      13     x     12.2     kg/employee  day  =      9.2 

kg/employee  day. 

3.2.5  SIC  Group  61   -  Shoe,  Apparel,  Fabric  and  Yarn  Industries,  Retail 

(Table  15  &  Figure  9) 

The  regression  coefficient  of  .0587  was  judged  to  be  marginally  acceptable,  giving 
an  estimate  of  the  waste  generation  rate  of  0.6  kg  employee  day. 
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TABLE  1 2      SIC  GROUP  56,  WASTE  GENERA  TION  DA  TA 

(KG/EMPLOYEE/DAY)  FOR  THE  METALS,  HARDWARE, 
PLUMBING,  HE  A  TING  AND  BUILDING  MA  TERIALS 
INDUSTRIES  (WHOLESALE) 


Sample  # 

Total  #  of 

kg  Waste/Day 

kg  Waste/ 

Employees 

Employee/Day 

1 

7 

10.00 

1.43 

2 

7 

11.67 

1.67 

3 

19 

133.30 

7.02 

4 

19 

175.00 

9.21 

5 

23 

115.00 

5.00 

6 

25 

156.67 

6.27 

7 

25 

206.67 

8.27 

8 

26 

295.00 

11.35 

9 

150 

875.00 

5.83 

AVERAGE 

6.23 

+/-  SE 

1.089 

•I  « 


FIGURE  6:  SIC  GROUP  56 

GRAPH  OF  WASTE  GENERATION  DATA 
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T  A  B  L  E  1 3      SIC  GROUP  60,  WA  S  TE  GENERA  TION  DA  TA 

(KG/EMPLOYEE/DA  Y)  FOR  THE  SMALUMID-SIZE 
FOOD  STORES  (RETAIL) 


Sample  # 

Total  #  of 

kg  Waste/Day 

kg  Waste/ 

Employees 

Employee/Day 

1- 

2 

2.94 

1.47 

2 

3 

8.12 

2.71 

3 

3 

3.55 

1.18 

4 

4 

6.43 

1.61 

5 

5 

21.40 

4.28 

6 

6 

36.67 

6.11 

7 

6 

26.70 

4.45 

8 

9 

7.34 

0.82 

9 

9 

30.00 

3.33 

10 

9 

80.00 

8.89 

11 

11 

55.00 

5.00 

12 

11 

66.67 

6.06 

13 

15 

70.00 

4.67 

14 

17 

480.00 

28.24 

15 

17 

145.00 

8.53 

AVERAGE 

5.82 

+/-SE 

1.725 

FIGURE  7:  SIC  GROUP  60 

GRAPH  or  WASTE  GENERATION  DATA 
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TABLE  1 4      SIC  GROUP  60,  WASTE  GENERA TION  DA  TA 
(KG/EMPLOYEE/DA  Y)  FOR  THE  LARGE  FOOD 
STORES  (RETAIL) 


Sample  # 

Total  #  of 

kg  Waste/Day 

kg  Waste/ 

Employees 

Employee/Day 

1 

140 

1721.20 

12.29 

2 

37 

686.30 

18.55 

3 

142 

1363.70 

9.60 

4 

146 

833.30 

5.71 

5 

80 

1089.30 

13.62 

6 

95 

1818.20 

19.14 

7 

58 

378.80 

6.53 

8 

197 

833.30 

4.23 

9 

48 

757.50 

15.78 

10 

175 

2651.50 

15.15 

11 

110 

1515.00 

13.77 

AVERAGE 

12.22 

+/-  SE 

1.535 

^s 


FIGURE  8:  SIC  GROUP  60 

GRAPH  OF  WASTE  GENERATION  DATA 
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TA B L E  1 5      SIC  GROUP  61,  WASTE  GENERA  TION  DA  TA 

(KG/EMPLOYEE/DA  Y)  FOR  THE  SHOE,  APPAREL, 
FABRIC  AND  YARN  INDUSTRIES  (RETAIL) 


Sample  # 

Total  #  of 

kg  Waste/Day 

kg  Waste/ 

Employees 

Employee/Day 

1 

3 

1.05 

0.35 

2 

4 

1.33 

0.33 

3 

5 

3.38 

0.68 

4 

6 

3.68 

0.61 

5 

6 

7.64 

1.27 

6 

19 

30.55 

1.61 

7 

20 

17.34 

0.87 

8 

29 

7.58 

0.26 

AVERAGE 

0.75 

+/-  SE 

0.170 

FIGURE  9:  SIC  GROUP  61 

GRAPH  OF  WASTE  GENERATION  DATA 
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3.2.6    SIC  Group  62  -  Household  Furniture,  Appliances,  and  Furnishings  Industries, 
Retail  (Table  16  &  Figure  10) 

A  single  datum  tor  a  large  company  biased  the  regression  analysis  so  the  average 
ot  all  the  data  are  used  to  estimate  the  waste  generation  rate  which  was  1.49 
kg  employee  day. 


3.2.7   SIC  Group  63  -  Automotive  Vehicles,  Parts  and  Accessories  Industries,  Sales 
and  Service 


3.2.7.1  SIC  Group  631   -  Automobile  Dealers  (Table  17  &  Figure  11) 

The  study  sample  was  relatively  large  (n  =  14)  and  included  firms  with  a  large 
number  of  employees.  The  regression  coefficient,  r  =  0.86,  showed  a  strong 
correlation  between  waste  generation  and  employment.  Based  on  the  regression, 
the  waste  generation  is  estimated  to  be  0.87  kg  employee  day. 

Why  use  the  regression  value  of  0.87  kg  employee  day  and  not  the  sample  mean 
(1.4  kg/employee  day),  when  all  but  two  of  the  sample  data  are  greater  than  0.87 
kg/employee/ day?  In  practical  terms,  these  two  estimates  do  not  differ  significantly 
from  each  other;  the  data  plotted  in  Figure  1 1  suggest  a  strong  relationship  between 
employment  and  waste  generation  (regression  coefficient,  r  =  0.74).  Additional 
sampling  would  strengthen  this  relationship  further. 

3.2.7.2  Group  633  -  Gasoline  Service  Stations  (Table  18  &  Figure   12) 

The  sample  size  was  too  small  (n  =  3)  to  use  the  regression  estimate.  Therefore, 
the  sample  average  (0.36  kg  employee  day)  was  used  as  the  waste  generation 
estimate. 


3-12 


TA  B  L  E  1 6      SIC  GROUP  62.  WA  S  TE  GENERA  TION  DA  TA 
(KG/EMPLOYEE/DA  Y)  FOR  THE  HOUSEHOLD 
FURNITURE,  APPLIANCES  AND  FURNISHINGS  (RETAIL) 


Sample  # 

Total  #  of 

kg  Waste/Day 

kg  Waste/ 

Employees 

Employee/Day 

1 

1 

1.14 

1.14 

2 

4 

4.20 

1.05 

3 

7 

31.55 

4.51 

4 

8 

5.00 

0.63 

5 

11 

20.71 

1.88 

6 

42 

37.31 

0.89 

AVERAGE 

1.68 

+/-  SE 

0.591 

FIGURE  10:  SIC  GROUP  62 
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TABLE  1 7      SIC  GROUP  631,  WASTE  GENERA  TION  DA  TA 

(KG/EMPLOYEE/DA  Y)  FOR  THE  AUTOMOBILE  DEALERS 


Sample  # 

Total  #  of 

kg  Waste/Day 

kg  Waste/ 

Employees 

Employee/Day 

1 

3 

1.71 

0.57 

2 

18 

47.52 

2.64 

3 

19 

33.86 

1.78 

4 

40 

46.93 

1.17 

5 

40 

25.06 

0.63 

6 

43 

95.00 

2.21 

7 

43 

85.00 

1.98 

8 

69 

105.00 

1.52 

9 

69 

95.00 

1.38 

10 

75 

69.70 

0.93 

11 

85 

160.00 

1.88 

12 

85 

105.00 

1.24 

13 

170 

170.00 

1.00 

14 

170 

150.00 

0.88 

AVERAGE 

1.41 

+/-SE 

0.165 

FIGURE  11:  SIC  GROUP  631 
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T  A  B  L  E  1 8      SIC  GROUP  633,  WA  S  TE  GENERA  TION  DA  TA 

(KG/EMPLOYEE/DA  Y)  FOR  THE  GASOLINE  SERVICE 
STATIONS 


Sample  # 

Total  #  of 
Employees 

kg  Waste/Day 

kg  Waste/ 
Employee/Day 

1 

2 
3 

4 
5 

7 

1.90 
1.30 
2.40 

0.48 
0.26 
0.34 

AVERAGE 

+/-SE 

0.36 
0.063 

2.5 
2.4 
2.3 
2.2 
2.1 
2 
1.9 
1.8 
1.7 
1.6 
1.5 
1.4 
1.3 


FIGURE  12:  SIC  GROUP  633 

GRAPH  OF  WASTE  GENERATION  OAT* 
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3.2.7.3         Group  635  -  Motor  Vehicle  Repair  Shops  (Table  19  &  Figure  13) 

The  wide  range  of  weights  over  a  very  small  employment  range  can  be  accounted 
for  by  the  waste  management  practices  of  many  firms.  Although  scrap  metal  bins 
were  usually  on  the  company's  premises,  metal  items  were  routinely  discarded  in 
the  general  garbage  bin. 

Regression  analysis  was  not  applicable  to  the  cluster  of  data.  Therefore,  the  waste 
generation  estimate  of  4.6  kg  employee/day  was  obtained  from  averaging  the  data. 

3.2.8  SIC   Group  65  -  Other   (Miscellaneous)   Retail   Store   Industries   (Table   20  & 
Figure  14) 

The  regression  coefficient,  r  =  0.365,  was  indicative  of  the  wide  scatter  in  the  data. 
Therefore,  the  average  of  the  sample  data  (4.94  kg  employee'day)  was  used. 

3.2.9  SIC  Group  70  -  Deposit  Accepting  Intermediary  Industries  (Table  21   &  Figure 
15) 

The  regression  of  the  data  gave  an  acceptable  regression  coefficient  of  0.825  and 
thus  a  regression  estimate  of  0.16  kg  employee  day. 

3.2.10  SIC  Group  91    -  Accommodation  Service   Industries,   Accommodation  Wrthout 
Restaurants  but  with  many  Efficiency  Unrts  (Table  22  &  Figure  16) 

The  regression  coefficient  was  too  low  to  accept  the  regression  estimate.  The 
average  of  the  sample  data  gave  a  waste  generation  estimate  of  6.2 
kg/employee/day.  Although  there  was  no  restaurant  associated  with  the  facilities,  the 
high  waste  generation  rate  is  attributed  to  the  efficiency  units  where  long  term 
residents  were  living  and  cooking  meals.  This  type  of  accommodation  becomes  a 
residential  dwelling  and  must  be  treated  as  a  special  waste  stream. 
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3.2.11  SIC    Group    91    -    Accommodation    Service    Industries,    Accommodation    with 
Restaurants  (Table  23  &  Figure  17) 


The  regression  coefficient  was  too  low  to  accept  tfie  regression  estimate.  The 
average  of  the  sample  data  gave  a  waste  generation  estimate  of  1.7 
kg  employee  day.  The  larger  number  of  employees  at  these  facilities  led  to  a  lower 
per  employee  wastes  generation  rate  than  for  premises  with  efficiency  units. 

For  SIC  Group  91  as  a  whole,  we  assumed  that  hotels  with  restaurants  might 
account  for  two  thirds  of  the  employment  for  this  group. 

3.2.12  SIC  Group  92  -  Food  and  Beverage  Service  industries  Licensed  (Table  24  & 
Figure  18)  and  Unlicensed  (Table  25  &  Figure  19)  for  Alcoholic  Beverages 

The  regression  analyses  for  the  licensed  and  unlicensed  restaurants  were  similar 
(regression  coefficient,  r  =  0.77),  so  the  data  were  combined  and  analyzed  together 
giving  a  regression  coefficient,  r  =  0.77.  The  regression  estimate  tor  waste 
generation  for  the  combined  data  was  3.0  kg  employee  day. 

3.2.1 3  SIC  Group   96-Amusement   and   Recreational   Service   Industries   (Table  26   & 
Figure  20) 

The  data  were  clustered  at  the  employment  end  of  the  scale,  so  use  of  the 
regression  value  was  not  appropriate.  The  sample  average  of  2.1  kg  employee  day 
was  used  as  the  waste  generation  estimate. 

3.3      Wastes  Generation  Estimates  for  Other  SIC  Groups 

SIC  Group  64  (General  Retail  Merchandising  Industries)  includes  department  stores. 
A  waste  generation  estimate  for  these  firms  was  the  average  of  the  estimates  for 
similar  retail  SIC  Groups  61    and  62;  i.e.,   1.14  kgemployee/day. 
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TABLE  19 


SIC  GROUP  635,  IV 
(KG/EMPLOYEE/D/ 
REPAIR  SHOPS 


Sample  # 

Total  #  of 
Employees 

kg' 

iOUP  635 

H  DATA 

1 

1 

2 

3 

3 

3 

4 

3 

5 

3 

6 

4 

7 

4 

8 

5 

9 

6 

10 

6 

11 

7 

12 

8 

13 

8 

14 
15 

8 

10 

D22      ' 

16 

10 

17 
18 

10 
11 

1 

1                  1 

60 

19 

13 

20 

13 

21 

16 

22 

63 

TABLE  1 9     SIC  GROUP  635,  WASTE  GENERA  TION  DA  TA 

(KG/EMPLOYEE/DAY)  FOR  THE  MOTOR  VEHICLE 
REPAIR  SHOPS 


Sample  # 

Total  #  of 

kg  Waste/Day 

kg  Waste/ 

Employees 

Employee/Day 

1 

1 

0.88 

0.88 

2 

3 

8.96 

2.99 

3 

3 

25.00 

8.33 

4 

3 

21.67 

7.22 

5 

3 

38.33 

12.78 

6 

4 

10.84 

2.71 

7 

4 

20.00 

5.00 

8 

5 

13.33 

2.67 

9 

6 

61.67 

10.28 

10 

6 

58.33 

9.72 

11 

7 

17.08 

2.44 

12 

8 

81.66 

10.21 

13 

8 

35.00 

438 

14 

8 

65.00 

8.13 

15 

10 

31.67 

3.17 

16 

10 

31.66 

3.17 

17 

10 

15.00 

1.50 

18 

11 

26.67 

2.42 

19 

13 

6.67 

0.51 

20 

13 

11.67 

0.90 

21 

16 

24.08 

1.51 

22 

63 

14.97 

0.24 

AVERAGE 

4.60 

+/-SE 

0.801 

FIGURE  13:  SIC  GROUP  635 

GRAPH  OF  WASTE  GENERATION  DATA 
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TA  B  L  E  20      SIC  GROUP  65,  WA  S  TE  GENERA  TION  DA  TA 

(KG/EMPLOYEE/DA  Y)  FOR  THE  OTHER  RETAIL 
STORE  INDUSTRIES 


Sample  # 

Total  #  of 

kg  Waste/Day 

kg  Waste/ 

Employees 

Employee/Day 

1 

2 

2.25 

1.13 

2 

2 

0.47 

0.24 

3 

3 

0.69 

0.23 

4 

4 

4.38 

1.10 

5 

5 

90.00 

18.00 

6 

6 

6.30 

1.05 

7 

7 

32.00 

4.57 

8 

7 

122.50 

17.50 

9 

9 

5.75 

0.64 

AVERAGE 

4.94 

+/-SE 

2.460 

FIGURE  14:  SIC  GROUP  65 

GRAPH  OF  WASTE  GENERATION  DATA 
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TA  B  L  E  2 1      SIC  GROUP  70,  WA  S  TE  GENERA  TION  DA  TA 

(KG/EMPLOYEE/DA  Y)  FOR  THE  DEPOSIT  ACCEPTING 
INTERMEDIARY  INDUSTRIES 


Sample  # 

Total  #  of 

kg  Waste/Day 

kg  Waste/ 

Employees 

Employee/Day 

1 

5 

0.43 

0.09 

2 

5 

2.50 

0.50 

3 

7 

3.35 

0.48 

4 

23 

3.86 

0.17 

5 

26 

5.80 

0.22 

AVERAGE 

0.29 

+/-SE 

0.084 

e 
a 


FIGURE  15:  SIC  GROUP  70 

GRAPH  OF  WASTE  GENERATION  DATA 
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TABLE  22      SIC  GROUP  91,  WASTE  GENERA  TION  DA  TA 

(KG/EMPL  O  YEE/DA  Y)  FOR  THE  A  C  COM  MOD  A  TION 
SERVICE  INDUSTRIES  WITHOUT  RESTAURANTS 

(MOTELS) 


Sample  # 

Total  #  of 

kg  Waste/Day 

kg  Waste/ 

Employees 

Employee/Day 

1 

2 

7.10 

3.55 

2 

2 

14.00 

7.00 

3 

4 

24.90 

6.23 

4 

6 

55.70 

9.28 

5 

6 

61.40 

10.23 

6 

27 

25.80 

0.96 

AVERAGE 

6.21 

+/-  SE 

1.425 

□ 
N 


FIGURE  16:  SIC  GROUP  91 

GRAPH  OF  WASTE  GENERATION  DATA 


10  U  1E 

Numb*r  of  Employsas 


22 


26 


TABLE  23      SIC  GROUP  91,  WASTE  GENERA  TION  DA  TA 

(KG/EMPLOYEE/DA  Y)  FOR  THE  ACCOMMODA  TION 
SERVICE  INDUSTRIES  WITH  RESTAURANTS 
(HOTELS) 


Sample  # 

Total  #  of 

kg  Waste/Day 

kg  Waste/ 

Employees 

Employee/Day 

1 

104 

160.00 

1.54 

2 

104 

215.00 

2.07 

3 

130 

320.00 

2.46 

4 

130 

246.67 

1.90 

5 

130 

132.50 

1.02 

6 

145 

188.00 

1.30 

AVERAGE 

1.71 

+/-SE 

0.216 

a 

N 

m 

D 


330 
320 
310 
300 
290 
2B0 
270 
260 
250 
240 
230 
220 
210 
200 
190 
ISO 
170 
160 
ISO 
140 
130 


FIGURE  17:  SIC  GROUP  91 

GRAPH  OF  WASTE  GENERATION  DATA 
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TA  B  L  E  24  SIC  GROUP  92,  WA  S 
(KG/EM  PL  O  YEE/DA  V 
SERVICE  INDUSTRIE 
BEVERAGES) 


Sample  # 

Total  #  Of 
Employees 

kgW, 

1 

3 

)2 

2 
3 

6 
8 

4 

8 

y 

5 

14 

// 

6 

15 

y' 

7 

15 

^ 

8 

18 

9 

20 

10 

20 

D30 

11 

24 

12 

24 

13 

43 

14 

51 

15 

51 

16 

49 

17 

49 

18 

50 

19 
20 
21 

50 
50 
55 

1         1         1         1 

120             140 

22 

55 

23 

55 

24 

61 

25 

61 

26 

75 

27 

75 

28 

82 

29 

82 

30 

149 

i 

TABLE  24     SIC  GROUP  92,  WASTE  GENERA  TION  DA  TA 

(KG/EMPLOYEE/DA  Y)  FOR  THE  FOOD  AND  BEVERAGE 
SERVICE  INDUSTRIES  (LICENSED  FOR  ALCOHOLIC 
BEVERAGES) 


Sample  # 

Total  #  of 

kg  Waste/Day 

kg  Waste/ 

Employees 

Employee/Day 

1 

3 

9,40 

3.13 

2 

6 

77.50 

12.92 

3 

8 

24.30 

3.04 

4 

8 

20.70 

2.59 

5 

14 

25.70 

1.84 

6 

15 

213.33 

14.22 

7 

15 

230  00 

15.33 

8 

18 

42.90 

2.38 

9 

20 

60.00 

3.00 

10 

20 

72.50 

3.63 

11 

24 

75.70 

3.15 

12 

24 

68.60 

2.86 

13 

43 

44.90 

1.04 

14 

51 

215.70 

4.23 

15 

51 

186.00 

3.65 

16 

49 

134.30 

2.74 

17 

49 

152.90 

3.12 

18 

50 

184.00 

3.68 

19 

50 

182.90 

3.66 

20 

50 

168.60 

3.37 

21 

55 

193.60 

3.52 

22 

55 

210.00 

3.82 

23 
24 

55 
61 

195.00 
230.00 

3.55 
3.77 

25 

61 

208.00 

3.41 

26 
27 
28 
29 
30 

75 
75 
82 
82 
149 

345.00 
315.00 
265.00 
186.67 
223.33 

4.60 
4.20 
3.23 
2.28 
1.50 

AVERAGE 

3.41 

+/-SE 

0.136 

FIGURE  18:  SIC  GROUP  92 

CR*PH  OF  WASTE  GENERATION  DAT» 
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TABLE  25 


SIC  GROUP  i 
(KG/EMPLOy 
SERVICE  INC 


Sample  # 

Total  #  of 
Employees 

1 
2 
3 

4 
lOi 
10" 

GROUP  92 

*TION  DATA 

4 

11 

5 
6 

7 

11 
14 
14 

□  26                / 

/      0  27 
/             0  28 
□  21                   X 

8 

15 

X 

9 

15 

/ 

10 

20 

X 

11 

20 

X 

12 

20 

/ 

13 

20 

14 

20 

15 

20 

16 

20 

17 

21 

18 

23 

19 

30 

20 

31 

21 

31 

1              1             1              1              , 

22 

<f   1 

32 

60                        80                       100 

23 

39 

•< 

24 

65 

25 

65 

26 

75 

. 

27 

98 

28 

98 

J 

TABLE  25      SIC  GROUP  92,  WASTE  GENERA  TION  DA  TA 

(KG/EMPLOYEE/DA  Y)  FOR  THE  FOOD  AND  BEVERAGE 
SERVICE  INDUSTRIES  (UNLICENSED) 


Sample  # 

Total  #  of 

kg  Waste/Day 

kg  Waste/ 

Employees 

Employee/Day 

1 

4 

2.30 

0.58 

2 

10 

71.40 

7.14 

3 

10 

71.40 

7.14 

4 

11 

73.33 

6.67 

5 

11 

46.67 

4.24 

6 

14 

84.40 

6.03 

7 

14 

35.00 

2.50 

8 

15 

75.00 

5.00 

9 

15 

95.00 

6.33 

10 

20 

143.33 

7.17 

11 

20 

146.66 

7.33 

12 

20 

62.50 

3.13 

13 

20 

103.33 

5.17 

14 

20 

77.50 

3.88 

15 

20 

18.89 

0.94 

16 

20 

50.00 

2.50 

17 

21 

68.60 

3.27 

IB 

23 

122.00 

5.30 

19 

30 

56.90 

1.90 

20 

31 

88.60 

2.86 

21 

31 

90.00 

2.90 

22 

32 

42.50 

1.33 

23 

39 

67.70 

1.74 

24 

65 

390.00 

6.00 

25 

65 

390.00 

6.00 

26 

75 

430.00 

5.73 

27 

98 

420.00 

4.29 

28 

98 

404.30 

4.13 

AVERAGE 

4.33 

+/-SE 

0.391 

FIGURE  19:  SIC  GROUP  92 

GRAPH  Of  WASTE  GENERATION  DATA 
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TABLE  26      SIC  GROUP  96,  WASTE  GENERA  TION  DA  TA 

(KG/EMPLOYEE/DA  Y)  FOR  THE  AMUSEMENT  AND 
RECREATIONAL  SERVICE  INDUSTRIES 


Sample  # 

Total  #  of 

kg  Waste/Day 

kg  Waste/ 

Employees 

Employee/Day 

1 

15 

12.20 

0.81 

2 

22 

80.00 

3.64 

3 

22 

95.00 

4.32 

4 

30 

77.90 

2.60 

5 

34 

18.20 

0.54 

6 

271 

157.40 

0.58 

AVERAGE 

2.08 

+/-SE 

0.682 

FIGURE  20:  SIC  GROUP  96 

GRAPH  OF  WiSTE  GENERATION  DATA 
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For  SIC  Groups  71  to  77  (Finance,  Insurance  and  Business  Service  Industries) 
wastes  generation  data  were  obtained  from  a  study  that  was  conducted  for  the 
Ontario  Ministry  of  Government  Services  (personal  communication:  Ms.  Marook 
Sidhwa,  Regional  Coordinator  -  Toronto  East,  Waste  Management  Program, 
November,  1990).  The  average  wastes  generation  rate  was  reported  as  1.34 
lb  employee  day  or  0.61   kg  employee  day. 

Because  of  the  similarities  in  activity,  the  waste  generation  estimates  for  SIC  Groups 
97  to  99  (Personal  and  Household  Service,  Membership  Organizations  and  Other 
Service  Industries)  were  estimated  to  be  the  same  as  that  for  banks  (SIC  Group 
70). 

As  earlier  discussed.  Table  8  provides  a  summary  of  the  estimation  of  waste 
generation  by  commercial  sectors  as  discussed  above. 

3.4       Sources  of  Potential  Error  in  Employee  Waste  Generation  Estimates 

Error  in  the  estimates  of  waste  generation  for  a  municipality  can  occur  in  two  ways. 
First,  the  labelled  Waste  Survey  in  Table  6  is  derived  from  the  evaluation  of  ratios 
of  waste  generation  per  employee  (Section  3.2.1).  The  error  occurs  in  the  sampling 
procedure,  due  to  store-to-store  differences  m  the  ratios;  this  error  can  be  reduced 
by  increasing  the  sample  size.  The  results  presented  in  Table  8  suggest  that  the 
standard  deviation  ranges  from   10  to  30%. 

Difficulty  in  identifying  and  clahfying  the  correct  type  of  business  SIC  can  also 
contribute  to  that  error,  and  is  more  difficult  to  evaluate.  The  error  depends  on  the 
significance  of  identifiable  differences  in  subtypes  of  commercial  activities,  perhaps 
segmented  by  location  or  brand  names  or  product  mix.  A  store  incorrectly  identified 
could  lead  to  a  sizeable  error  in  a  small  sample.  In  this  study,  local  business 
directories  provided  the  SIC  for  the  businesses.  Measurement  errors,  e.g.,  weight 
of  waste,  should  be  relatively  minor. 
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The  second  form  of  error  (possibly  embodied  in  the  remainder  of  Table  6)  is  related 
to  the  estimation  of  total  commercial  activity  in  various  sectors,  based  on  various 
data  sources.  Each  data  source  has  its  own  problems.  Unlike  the  waste  study 
data,  these  errors  cannot  be  reduced  by  increasing  the  sample  size.  Census  data 
are  comprehensive,  but  begin  with  the  undercounting  bias  that  averages  this  percent 
across  the  population  as  a  whole.  There  may  be  other  systematic  errors  in 
reporting  the  SIC;  such  as,  whether  the  person  is  actually  working,  or  the  location 
of  the  work  place,  fvlost  of  the  error  in  the  Labour  Force  survey  is  derived 
directly  from  the  sample  size,  since  there  is  not  detailed  information  on  location  or 
SIC.  The  regional  employment  survey  provides  greater  spatial  detail  but  carries  a 
high  level  of  error  due  to  non-response  and  errors  in  SIC  or  number  of  employees. 
Local  governments  are  not  professional  data  gathering  agencies  and  employers  are 
not  required  to  respond. 

The  present  study  is  thus  an  exploratory  one,  and  the  sampling  errors  in  the  waste 
survey  predominate.  As  more  information  is  integrated  from  additional  work,  and 
samples  become  larger  and  more  precisely  targeted,  these  waste  survey  errors  can 
be  reduced  and  made  small,  relative  to  the  problems  of  employment  estimations  and 
projections. 

3.5       Estimation   of  Commercial  Waste  Generation  in  the  Regional   Municipality  of 
Waterloo 

Table  9  disaggregates  the  various  SIC  categories  from  Statistics  Canada  to  conform 
to  the  groups  used  in  the  present  field  study.  Note  that  much  of  the  commercial 
activity  can  simply  be  grouped  together  as  office  employment.  The  field  study  has 
focused  on  the  variance  in  waste  generation  among  retail  and  service  activities. 
The  table  also  contains  estimates  of  total  regional  employment  for  each  of  the 
commercial  sectors.  To  obtain  an  estimate  of  the  Region's  employment  from  the 
CMA  data  in  the  Census  we  simply  multiplied  by  1.028  to  reflect  the  slight 
differences  in  the  spatial  definition  of  the  study  area  (i.e.,  the  Region's  boundaries 
are  slightly  larger  than  those  of  Statistic  Canada  for  the  Region).     To  convert  the 
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1986  employment  to  1990  employment,  we  multiplied  by  the  estimated  commercial 
employment  growth  of  15  percent.  The  application  of  growth  rates  in  this  manner 
does  not  account  for  fluctuations  occurring  as  a  result  of  economic  fluctuations, 
such  as  during  a  periods  of  recession.  The  joint  effect  of  these  two  adjustments  is 
18.2  percent.  These  employment  estimates  are  combined  with  the  waste  generation 
per  employees  to  estimate  total  commercial  waste  for  the  SIC  group  listed. 

Finance  and  service  industries  have  been  estimated  to  produce  nearly  40%  of  the 
total  commercial  waste.  This  may  be  due  to  the  high  number  of  people  employed 
in  these  sectors  with  the  Region. 

The  data  in  the  right  hand  column  of  Table  9  are  estimates  of  weekly  waste 
generation  rates  (kg  employee  week)  for  13  commercial  SIC  Groups.  The  weekly 
per  employee  waste  generation  estimate  for  each  SIC  group  was  multiplied  by  the 
total  regional  employment  for  the  group  to  obtain  the  weekly  waste  contribution 
(kg/week)  from  the  SIC  group.  These  calculations  are  shown  in  Table  8  (note:  the 
kg/wk  are  presented  in  1,000s,  i.e.,  the  actual  values  are  1,000  times  higher  than 
the  number  entered  in  the  table;  e.g.,  342  x   1,000    =    342,000. 

The  total  estimated  weight  generated  by  the  commercial  sector  is  1,469,400  kg  wk, 
or  approximately  1,469  tonnes  wk  (76,388  tonnes  year).  In  1989,  the  total  waste 
landfilled  in  the  Region  of  Waterloo  was  439,000  tonnes.  Waste  from  commercial 
sources  is  therefore  estimated  at  76,388  439,000  x  100  or  17.4=^0  of  the  total 
tonnage. 

Table  5  relates  the  size  of  the  commercial  work  force  in  each  area  municipality  with 
the  proportion  of  waste  generated  by  the  respective  municipalities  in  the  Region. 
Kitchener,  Waterloo  and  Cambridge  account  for  approximately  92°/o  of  the 
commercial  waste  generated  in  the  Region. 
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TABLE  9 
ESTIMATES  OF  COMMERCIAL  WASTE  GENERATION 


Activity 


Employment 
CMA  (1986)  Region*  (1990) 


Waste  Generation 
kg./empl ./wk. 


Total  Waste 
kg./wk.  X  10-^ 


Retail 

Food  (SIC  60) 

5240 

6195 

Clothes  (61) 

1875 

2215 

Furniture  (62) 

1210 

1430 

Auto  (63) 

4570 

5400 

General  (64) 

3235 

3825 

Mise.  Retail  (65) 

2925 

3455 

Bldg.  Suppl.  (56) 

1265 

1495 

Non-store  (69) 

500 

590 

Sub- 

-total 

20820 

24605 

Finance  and  Services 

Banks  (70) 

2455 

2900 

Other  Fin.  (71-7/ 

') 

16050 

18970 

Services  (97-99) 

7685 

9080 

Sub- 

-total 

26190 

30950 

Hotels(91) 

No  Restaurant*^ 

440 

520 

With  Restaurant 

875 

1035 

Sub- 

-total 

1315 

1555 

Restaurants(92) 

Licensed^ 

4670 

5520 

Uni icensed 

2335 

2760 

Sub- 

-total 

7005 

8280 

Recreation(96) 

1525 

1800 

Total  Commercial  f 

'or 

56855 

67190 

SIC  Groups  Listed 

Abo' 

^e 

55.2 

3.6 

10.1 

12.6 

6.8^ 

29.6 

34.2 

1.0^ 


342.0 

8.0 

14.4 

68.1 

26.0 

102.3 

51.1 

0.6 


612.5 

1.0 

3.0^ 

I.OC 

2.9 
575.8 

9.1 
587.8 

43.5 
12.0 

22.6 

13.0 
35.6 

21.1 
21.1 

116.5 
58.2 

174.7 

2.1 

3.8 

1469.4 

*  1986  CMA  totals  multiplied  by  1.182;  reflecting  2.8  percent  adjustment  of  Region  to  CMA, 
plus  an  estimated  growth  rate  of  commercial  employment  of  15  per  cent. 

°   The  average  of  categories  61  and  62. 

'-  Because  of  the  similarities  in  activities,  the  employee  waste  generation  estimates  for 
non-store  and  service  commercial  entities  were  estimated  to  be  the  same  as  banks. 

^  Estimated  as  one-third  of  hotel  employment. 

^  Estimated  as  two-thirds  of  restaurant  employment. 

Estimate  from  Ministry  of  Government  Services  (personal  communications  with  M.  Sidhwa; 
note  that  this   estimate  is  tentative  and  awaiting  confirmation). 


Table  10  presents  a  comparison  of  the  per  employee  waste  generation  rates 
estimated  in  the  present  study  and  those  estimated  by  Rhymer  &  Green  (ref.  14). 
A  discussion  of  these  results  is  provided  in  Section  4.0. 
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TABLE  10 

COMPARISON  OF  PER  EMPLOYEE  WASTE  GENERATION  RATES: 
RHYNER  &  GREEN  (REF.  14)  AND  PRESENT  STUDY ^ 


Rhyner  & 

Green 

Present 

r\ 

Description 

(ref 

.  14) 

study 

SIC^ 

tonnes/emp 

kg/emp3 

kg/emp 

/yr 

/day 

/day 

50-51 

Wholesale  trade 

1.70 

6.5^ 
4.65 
0.8^ 
6.35 

5.76 

5.4^ 

52 

Retail  building  materials 

1.44 

5.7 

53 

Retail  general  merchandise 

0.25 

1.1 

54 

Retail  Food 

1.97 

9.2 

55 

Auto  sales,  service 

0.41 

0.9-4.6 

56 

Retail  apparel 

0.41 

0.6 

57 

Furniture 

1.06 

1.7 

58 

Eating  &  drinking  place 

2.07 

3.0 

59 

Miscellaneous  retail  trade 

0.89 

4.9 

60-67 

Financial  operation 

1.18 

0.2-0.6 

70 

Hotels 

1.95 

1.7-6.2 

72 

Personal  services 

0.38 

1-5^ 
2.6 

4.8^ 

1.8^ 

2.6^ 

73 

Business  services 

0.68 

76 

Miscellaneous  repair 

1.51 

79 

Amusement  recreation 

0.66 

2.1 

89 

Miscellaneous  services 
Government' 

0.68 

90 

0.68 

■'■  data  from  Table  7  herein. 

^  Numbering  for  the  U.S.  SIC  code  differs  from  the  Canadian  code. 

-■  calculated  from  Rhyner  &  Green  data  for  tonnes/emp/yr. 

five  day  work  week  (260  days/yr):  tonnes/emp/yr  -^  260  work  days/yr  x  1000 
kg/tonne  =  kg/emp/day. 

5  six  day  work  week  (312  days/yr):  tonnes/emp/yr  -^  312  work  days/yr  x  1000 
kg/tonne  =  kg/emp/day, 

seven  day  work  week  (365  days/yr):  tonnes/emp/yr  ^  365  work  days/yr  x  1000 
kg/tonne  =  kg/emp/day. 

Value  not  reported;  Miscellaneous  Services  value  used. 
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DISCUSSION 


4.0  DISCUSSION 

4.1  Overview  of  the  Method 

Waste  Composition 

Table  7  summarizes  the  waste  streams  from  the  16,  two-digit  SIC  commercial 
sectors.  Because  these  are  average  percentages  of  the  composition  of  waste 
samples  collected  from  more  than  one  company,  the  total  will  not  add  up  to 
100%.  It  is  apparent  that  paper  predominates  as  the  major  category  of  waste. 
In  most  cases,  OCC  is  the  largest  fraction  of  the  paper  waste.  Food  waste  from 
restaurants  and  markets  is  a  significant  portion  of  the  waste  streams  from  these 
businesses. 

The  waste  composition  data  are  presented  as  percentages  of  the  total 
composition  and  indicate  the  relative  proportion,  i.e.,  the  general  picture  of  various 
waste  materials  generated  by  commercial  businesses.  However,  to  be  useful  to 
waste  management  personnel  in  municipalities,  the  waste  composition  data  must 
be  accompanied  by  quantitative  information  on  waste  generation.  For  example, 
if  OCC  is  identified  as  a  significant  percentage  of  the  waste  from  a  particular 
commercial  business  the  following  questions  must  be  addressed: 

1)  How  many  similar  businesses  are  there  in  the  municipality? 

2)  How  much  OCC  is  generated  by  all  of  those  businesses  in  the 
municipality? 

3)  What  percentage  of  the  waste  stream  is  represented  by  OCC  in  the 
other  commercial  groups? 

4)  What  is  the  total  tonnage  of  cardboard  from  all  groups? 
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Waste  Quantity 

DeGeare  &  Ongerth  (réf.  3)  reported  a  relationship  between  the  quantity  of  waste 
generated  by  commercial  businesses  and  business  employment.  In  about  50°o 
of  the  two-digit  SIC  groups  that  we  studied,  reasonable  regression  coefficient 
values  (r)  for  the  relationship  between  waste  generation  and  employment  were 
obtained  (Table  8).  In  the  case  of  the  remaining  SIC  sectors,  one  or  more 
reasons  were  proposed  to  explain  the  poor  regressions;  e.g.,  sample  size  of 
businesses  was  too  small;  data  were  clumped;  interfering  waste  management 
practices;  etc.  In  these  cases  the  average  per  employee  waste  generation  rates 
were  used  in  calculations  rather  than  the  value  for  'b'  (slope)  in  the  regression 
equations. 

On  the  basis  of  the  DeGeare-Ongerth  relationship,  the  waste  generation  rates  for 
retail  commercial  activities  were  estimated  on  a  Region-wide  scale,  using  suitably 
adjusted  Canada  Census  data  for  the  Regional  Municipality  of  Waterloo  (see 
Section  2.0). 

Referring  to  the  OCC  example  above  (i.e.,  where  a  relatively  high  proportion  of 
OCC  is  identified  in  the  commercial  waste  streams  in  a  municipality)  waste 
management  planners  can  estimate  the  quantity  of  OCC  generated  by  all  of  the 
commercial  groups  in  a  municipality,  once  they  know  the  following:  (1)  per 
employee  waste  generation  rate  for  each  SIC  group;  (2)  the  total  employment  in 
the  commercial  groups  within  the  municipality;  and  (3)  the  quantity  of  OCC  in 
each  of  the  waste  streams  that  were  studied  as  part  of  this  waste  composition 
study,  i.e.,  those  commercial  activities  that  are  related  to  residential  consumption. 
(Note:  this  forms  the  basis  of  estimates  in  data  base  projections.) 
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4.2       Evaluation  of  the  Methods 

4.2.1    Waste  Composition  of  Commercial  Businesses 

Timing  of  the  Study 

If  the  waste  composition  study  had  been  conducted  two  or  three  years  ago  in 
the  Region  of  Waterloo,  we  could  probably  have  stated  with  certainty  that  the 
composition  of  the  waste  stream  had  been  adequately  assessed  by  our  study 
methods.  Presently  however,  waste  reduction  and  waste  diversion  are  being 
more  frequently  practised  as  company  policy  or  by  conscientious  employees  who 
take  recyclable  materials  from  places  of  work  to  recycling  locations  in 
municipalities  or  home  to  their  Blue  Boxes.  We  expect  that  these  activities  have 
reduced  the  quantities  of  some  materials  that  otherwise  would  have  been 
discarded  in  the  bulk  refuse  containers.  The  impact  of  these  waste  diversion 
activities  would  be  greater  in  companies  with  fewer  employees  than  in  those  with 
larger  employment.  We  cautiously  regard  the  composition  data  as  a  best 
estimate  under  constantly  changing  circumstances.  This  study  did  not  attempt  to 
quantify  the  amount  of  materials  being  diverted  from  a  company's  waste  stream; 
the  waste  composition,  therefore,  does  not  include  those  materials  which  were 
being  diverted  (if  any)  through  any  outside  agencies. 

Because  of  the  scope  of  the  work,  it  was  not  possible  to  design  a  waste 
sampling  program  that  would  permit  the  collection  of  a  sufficient  number  of 
samples  so  that  statistical  analyses  could  be  applied  to  the  waste  composition 
data.  It  must  be  pointed  out  that  this  study  was  a  prerequisite  study;  the  level 
of  variance  between  the  estimated  and  actual  waste  composition  is  not  known, 
fvlore  field  work  must  now  be  done  in  other  municipalities  to  augment  the  data 
contained  herein. 
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Waste  Composition  Variability 

Does  one  expect  a  large  variation  in  the  composition  of  the  waste  streams 
generated  by  commercial  businesses  throughout  the  year?  Given  the  "predictable 
character"  of  retail  activities  carried  on  within  each  SIC  group,  there  is  no  reason 
to  expect  a  significant  variation  in  the  composition  in  the  waste  generated  by 
business  within  a  given  sector. 

It  is  expected,  however,  that  there  may  be  variations  in  the  quantity  of  waste, 
with  increases  occurring  at  certain  times  of  the  year,  e.g.,  Christmas  holidays, 
year-end  inventory,  etc.  However,  as  was  pointed  out  earlier  (see  Section  2.0), 
retail  activity  is  dependent  on  consumer  habits.  Consumer  waste  generation  is 
reportedly  consistent,  varying  +  -10%  of  a  yearly  average  over  three  quarters  of 
the  time  (cf.  Vesilind  &  Rimer,  ref.  17).  The  implication  of  this  consistency  is 
that  seasonal  variations  in  residential  refuse  generation  patterns  will  be  mirrored 
in  many  of  the  commercial  retail  sectors.  Financial  institutions  may  also  exhibit 
predictable  fluctuations  in  waste  composition  and  or  quantity,  that  may  be 
correlated  with  cyclic  business-related  activities. 

4.2.2       Per  Employee  Waste  Gerieration 

Waste  Collection 

Unloading  waste  from  refuse  bins  by  hand  was  unpleasant,  time  consuming  and 
very  awkward,  particularly  for  compacted  refuse.  Nevertheless,  this  method 
enabled  us  to  obtain  the  total  weight  of  refuse  discarded  by  65  of  the 
businesses  surveyed  in  the  study  with  four  samples  from  "light  industry".  The 
remainder  of  the  refuse  weight  data  from  80  companies  were  obtained  using  a 
scale  mounted  on  a  garbage  truck  (see  Section  2.0)  and  10  samples  were 
"dedicated"  loads  from  single  businesses,  with  load  weights  from  landfill 
scalehouse  data.  A  number  of  firms  were  sampled  twice  during  the  study.  The 
total  number  of  samples  was  212  (Table  8). 
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The  truck  collection  route  varied  each  day  but,  in  general,  the  Monday  route  was 
the  same  each  week,  Tuesday  routes  were  similar,  and  so  forth.  Occasionally, 
additional  pick-ups  were  radioed  to  the  driver,  for  example,  businesses  scheduled 
for  "on-call"  collections,  sporadic  customers  which  require  pick-ups  once  every 
three  to  four  weeks,  etc.  The  truck-mounted  scale  greatly  enhanced  the  data 
collection  expectations  initially  envisaged  for  the  study.  It  should  be  noted  that 
the  weighing  procedure  significantly  increased  the  length  of  time  that  the  driver 
had  to  spend  at  commercial  customers  on  the  collection  route. 

Per  Employee  Waste  Generation 

The  economic  slow-down  has  been  correlated  with  a  reduction  in  the  amount  of 
refuse  entering  the  Region  of  Waterloo  landfill  sites  (personal  communications,  R. 
Martiuk,  Director  of  Solid  Waste).  Notable  reductions  in  construction  refuse  reflect 
the  low  number  of  new  houses  being  built.  In  theory,  a  reduction  in  commercial 
sales  will  be  followed  by  a  reduction  in  the  retail  work  force.  The  relationship 
between  waste  generation  and  employment  will  go  through  a  period  of  adjustment 
until  the  SIC  sector-specific  waste  generation  versus  employment  ratio  is  re- 
established. At  the  present  level  of  sophistication  of  this  study,  it  was  not 
judged     important  to  account  for  these  potential  perturbations  in  the  work  force. 

4.3       Graphical    Presentation    of   Waste   Generation   Versus    Employment — 

Potential  Method  to  Evaluate  Company  Waste  Management  Performance? 

Graphs  of  the  study  data  for  waste  generated  by  businesses,  versus  employment 
(Figures  5  to  20),  display  the  variance  of  "waste  management  performance"  that 
has  been  encountered  in  the  sample  of  businesses.  In  theory,  the  waste 
generated  by  businesses  should  be  closely  correlated  with  employment  and  the 
data  should  tend  to  fall  about  an  imaginary  linear  projection  line.  If  there  are 
data  that  are  greatly  removed  from  the  linear  tendency  of  the  majority  of  the 
sample  points,  those  businesses  may  be  targeted  for  investigation  with  respect 
to  their  waste  management  practices.     For  example,  a  business  with  exceptional 
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waste  minimization  efforts  wtH  show  up  as  a  data  point  that  is  well  below  the 
general  linear  grouping  of  businesses;  a  business  with  poor  waste  management 
policies  will  show  up  as  a  data  point  that  lies  well  above  the  linear  grouping  of 
businesses. 

Therefore,  municipalities  are  advised  to  plot  the  employment  waste  generation 
ratios  in  order  to  "get  a  feel"  for  practical  problems  that  they  can  address  in 
specific  companies.  A  simple  average  of  employee  waste  generation  rates  would 
suffice  if  rates,  alone,  were  important. 

While  the  per  employee  waste  generation  rates  are  simply  taken  as  the  values 
of  b'  (slope)  in  Table  8,  one  may  legitimately  modify  these  rates,  based  on  the 
number  of  employees  in  a  given  firm.  In  other  words,  one  may  divide  the  value 
for  a'  (kg  day)  by  the  number  of  employees  in  a  firm  and  add  this  quotient  (in 
units  of  kg  employee  day)  to  the  value  of  b'.  As  employment  increases,  the 
impact  of  the  a'  (employment)  on  the  value  of  b'  will  decrease.  No  company- 
specific  adjustments  were  made  to  waste  generation  estimates  because  we  were 
interested  only  in  an  average  estimate,  representative  of  the  SIC  group  as  a 
whole,  i.e.,  the  value  of     b'  alone. 

4.4       Usefulness  of  Landfill  Data  in  Estimating  Commercial  Refuse  Quantity 

Generally,  there  are  three  systems  for  the  collection  of  waste  from  commercial 
sources  and  delivery  to  landfill  sites:  (1)  residential  garbage  trucks  and  (2)  front 
end  (or  over-head)  packer  trucks  and  (3)  "dedicated  loads"  from  large 
supermarkets  and  large  malls.  Residential  garbage  trucks  frequently  make 
collections  from  commercial  businesses  as  part  of  their  daily  routing  through  a 
municipality.  The  load  is  weighed  at  the  scalehouse  and  the  weight  is  normally 
recorded  as  "residential".  The  fraction  of  the  waste  collected  from  commercial 
businesses  cannot  be  accurately  determined  under  these  circumstances. 
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Haulers  using  front  end  packer  trucks  frequently  make  between  25  and  50  refuse 
collections  from  customers  before  proceeding  to  a  waste  facility.  A  typical 
collection  route  for  one  of  tfiese  trucks  may  include  stops  at:  schools,  senior 
citizen's  fiomes,  commercial  businesses,  industries,  fiospitals,  condominiums, 
apartment  hiouses,  malls,  etc.  It  is  apparent  that  no  matter  what  category  is 
chosen  to  designate  the  "source"  of  the  waste,  when  the  load  is  weighed  at  a 
disposal  facility,  the  choice  will  not  reflect  the  heterogeneity  of  the  waste  in  the 
truck.  It  is  normal  for  these  loads  to  be  recorded  as  either  "commercial"  or 
"industnal". 

Given  the  nature  of  the  waste  delivery  systems  from  generator  to  transfer  station 
or  landfill  site,  most  of  the  scalehouse  data  do  not  give  a  reliable  picture  of 
commercial  and  industrial  waste  generation,  and  to  use  that  data  in  estimating 
waste  composition  would  be  misleading.  Yet,  scalehouse  "records"  are  the  basis 
for  the  widely  held  generalization  that  residential  waste  is  "40°o"  of  the  total 
waste  stream  and  commercial  and  industrial  waste  accounts  for  "60°/o".  There 
is  good  reason  to  doubt  the  accuracy  of  this  or  any  other  percentages  that  rely 
on  scalehouse  weight  data.  The  method  that  we  have  developed  in  the  present 
study  will  enable  municipalities  to  make  a  reasonable  estimate  of  the  waste 
generated  by  the  commercial  business  sector.  The  method  described  in  Volume 
I  of  the  Waste  Composition  Study  can  be  used  to  estimate  the  residential  waste 
stream. 

4.5       Verification  of  the  Employee  Waste  Generation  Estimates 

In  the  absence  of  an  alternative  method  to  directly  estimate  the  employee  waste 
generation  rates,  one  must  defer  to  a  comparison  of  the  data  with  published 
literature  values.  Such  a  comparison  is  given  in  Table  10.  With  the  exception 
of  the  generation  rates  for  the  financial  operations,  the  results  compared 
favourably  with  those  of  Rhyner  &  Green  (ref.  14),  especially  it  one  were  to 
estimate  limits  of    ±10  to  30%   around  both  sets  of  data. 
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The  following  verification  metfiod  is  suggested  in  future  studies.  Using  small 
"strip  malls",  estimate  the  total  waste  generation  rate  for  each  business,  using 
the  SIC  per  employee  waste  generation  rate  estimates  (from  this  study)  and  the 
employment  figure  for  each  business.  Compare  the  estimated  sum  of  waste 
generated  for  the  entire  sample  mall  with  the  actual  weight  of  waste  produced 
by  the  mall. 

4.6     'Light  Industry" 

The  Standard  Industrial  Classification  system  uses  the  term  "industry"  throughout 
(e.g.,  "Retail  Trade  Industries"),  but  no  categorical  distinction  or  definition  is  given 
to  the  term  "light",  with  respect  to  any  kind  of  industry.  Commercial  businesses 
are  also  called  industries,  so  one  cannot  look  to  the  SIC  code  to  assist  in 
distinguishing   "light"   industry  from  "heavy"  industry. 

Semantic  arguments  and  clear  problems  of  nomenclature  aside,  an  arbitrary 
decision  was  made  to  call  the  shoe  manufacturing  industry  (SIC  17)  and  the 
printing  industry  (SIC  28)  "light  industry".  No  special  methods  were  applied  to 
the  data  gathering  procedures  for  these  businesses  and  therefore  the  data  are 
considered  tentative.  This  study  describes  sampling  procedures  for  commercial 
activities  that  closely  serve  the  residential  sector.  Longer  term  sampling 
procedures  are  needed  to  assess  industrial  waste  stream  characteristics. 
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SECTION   5 
CONCLUSIONS  &  RECOMMENDATIONS 


5.0  CONCLUSIONS  &  RECOMMENDATIONS 

5.1  Conclusions 

1.  Waste  composition  and  per  employee  generation  rates  have  been  estimated 
for  the  commercial  businesses  in  the  Regional  Municipality  of  Waterloo.  The 
methods  used  in  the  present  study  provides  direct  estimates  tor  52°o  of  the 
total  employment  in  commercial  business  in  the  Region  and  indirect  estimates 
for  100%.  Thus,  estimates  of  the  waste  generated  by  a  segment  of  the 
commercial  sector  of  the  municipality  have  been  made  for  the  first  time. 

The  total  annual  tonnage  received  by  the  two  Region  of  Waterloo  landfill  sites 
in  1989  was  439,000  tonnes.  Based  on  the  results  of  the  present  study,  the 
commercial  sector  contributed  an  estimated  76,388  tonnes,  or  17.4%  of  the 
total  weight. 

2.  The  most  commonly  encountered  waste  material  in  commercial  refuse  was 
corrugated  cardboard  (OCC)  which  ranged  from  a  low  of  4.0%  to  a  high  of 
49.0%   of  the  weight  of  refuse  generated  by  the  firms  which  were  sampled. 

The  wide  range  in  OCC  content  may  be  the  result  of  some  firms  separating 
used  OCC  for  recycling,  possibly  in  anticipation  of  the  proposed  ban  on  the 
landfilling  of  OCC  within  the  Regional  Municipality  of  Waterloo  in   1991. 

Variations  observed  in  the  composition  of  other  waste  streams  may  be  due 
to  recycling  activities,  either  under  the  auspices  of  company-wide  programs 
or  by  conscientious  employees  who  took  materials  to  recycling  locations  in  the 
municipality  or  home  to  their  own  Blue  Boxes. 

3.  The  statistical  reliability  of  the  waste  composition  data  for  some  of  the  SIC 
groups  is  questionable  because  of  the  small  number  of  waste  samples  that 
were    sorted.       Nevertheless,    the    data    indicate    the    general    proportion    of 
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materials  m  the  waste  streams  from  the  16,  two-digit  SIC  groups  that  comprise 
the  commercial  business  community  in  the  Region.  Waste  from  65 
businesses  was  sorted. 

The  installation  of  a  truck-mounted  scale,  used  to  determine  the  weight  of 
refuse  in  2  to  8  cubic  yards  refuse  bins,  enabled  us  to  obtain  waste  quantity 
data  from  an  additional  80  commercial  businesses.  For  estimating  the  per 
employee  waste  generation  rates,  this  method  is  more  efficient  than  the  labour 
intensive  method,  used  in  the  waste  composition  part  of  the  study,  in  which 
the  crew  unloaded  the  refuse  bins  by  hand  to  determine  the  total  weight  of 
the  waste  in  the  bin. 

During  the  course  of  the  study,  insights  were  noted  regarding  the  effectiveness 
of  waste  management  practices  of  some  firms.  For  example,  for  automotive 
repair  businesses,  it  appears  that  employee's  tend  to  use  the  general  refuse 
bin  for  discarding  metal  waste  materials,  despite  the  fact  that  a  scrap  metal 
bin  has  been  made  available. 

Such  insights,  when  communicated  to  the  management  of  the  firm  provide  an 
immediate  opportunity  to  help  that  firm  improve  the  efficiency  of  their  recycling 
efforts. 

There  is  also  an  indication  that  differences  exist  in  per  employee  waste 
generation  rates  in  small  grocery  stores  and  in  larger  supermarkets. 

The  demonstrated  method  for  estimating  the  rate  of  employee  waste 
generation  has  the  potential  to  be  used  as  a  waste  management  tool  by 
municipalities.  The  distribution  of  the  daily  waste  generation  rates  versus 
employment  data,  exhibited  in  the  graphs  for  each  SIC  sector,  could  enable 
municipal  waste  management  personnel  to  prioritize  their  "remedial"  waste 
reduction  efforts  by  planning  to  visit  those  companies  whose  waste  generation 
rates  seem  out  of  line  with  the  general  waste-to-employee  relationship. 
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5.2       Recommendations 

The  methods  employed  in  the  commercial  portion  of  the  Ontario  Waste  Composition 
Study  have  been  demonstrated  on  a  selection  of  commercial  businesses  in  the 
Regional  Municipality  of  Waterloo.  Within  the  commercial  sectors  in  the  Region 
there  is  a  relatively  high  awareness  of  waste  diversion  options  that  will  reduce  waste 
disposal  costs  and  encourage  recycling.  Therefore,  we  cautiously  regard  the 
qualitative  and  quantitative  data  presented  herein  as  a  best  estimate  under  constantly 
changing  circumstances. 

This  report  has  developed  a  procedure  for  estimating  the  amount  of  waste 
generated  by  commercial  activities  within  Ontario  urban  areas  and  began  with  the 
process  of  integrating  the  complex  data  inputs  required.     What  are  the  next  steps? 

The  study  has  employed  a  two-stage  estimation  process:  (1)  the  development  of 
ratios  of  waste  generation  per  employee;  and  (2)  the  estimation  of  commercial 
employment  composition  for  the  municipality  as  a  whole.  Each  step  poses  different 
problems.     The  following  recommendations  are  submitted: 

1.  The  waste  generation  and  composition  data  base  will  require  many  more 
samples  in  order  to  cover  the  full  range  of  commercial  activities.  No  one 
study  will  have  the  resources  to  undertake  a  complete  evaluation;  the  research 
results  must  be  accumulated  over  many  studies  and  evaluated  over  time. 
Fortunately,  there  is  no  inherent  reason  that  a  business  in  any  part  of  the 
province  cannot  be  used  to  estimate  waste  generated  elsewhere— unless  local 
waste  management  policies  differ  significantly. 

This  means  that  each  study  should  use  the  same  SIC  identification  to  code 
commercial  activity  and  the  same  methodology  for  measuring  waste  output  and 
composition.  A  central  agency  (e.g.,  the  fy^Iinistry  of  Environment)  may  have 
to  take  the  responsibility  for  organizing  and  evaluating  the  data. 
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2.  It  will  also  be  necessary  to  monitor  any  changes  over  time  in  waste 
generation  that  may  reflect  innovations  in  policy,  technology  or  corporate 
behaviour.  The  date  of  each  sample  must  be  retained  and  or  it  may  be 
necessary  to  identify  sample  locations  that  can  be  restudied  over  time  in  order 
to  minimize  sampling  error. 

3.  To  better  understand  the  effect  of  recycling  behaviour  on  the  data  gathered, 
It  IS  recommended  that  employees,  management  of  participating  firms  be  asked 
to  describe  the  nature  and  extent  of  any  source  separation  recycling  activities. 

4.  The  immediate  priorities  for  sampling  can  be  identified  from  the  results  of  this 
study.  Those  commercial  activities  that  employ  large  numbers  of  people  must 
be  further  investigated  in  order  to  improve  sample  size  and  reveal  any 
significant  vanation  within  the  SIC  groups;  this  includes  the  diverse  set  of 
office  and  financial  activities.  Conversely,  those  activities  with  a  high  rate  of 
waste  generation  per  employee,  such  as  food  stores  and  restaurants,  must 
be  sampled  repeatedly  because  of  their  importance  to  the  overall  waste 
generation.  Those  sectors  where  the  observed  sample  variance  (standard 
deviation)  is  high  require  larger  samples  to  improve  overall  accuracy,  possibly 
by  isolating  subgroups  within  the  SIC.  Activities  that  generate  policy-relevant 
waste  matenals  should  be  given  special  attention. 

5.  The  future  development  of  employment  estimates  requires  two  divergent 
approaches.  First,  substantial  savings  may  result  from  a  centralized 
standardized  analysis  of  employment  that  applies  the  same  set  of  data, 
techniques  and  projections  to  all  urban  areas-much  as  the  Ontario  Statistical 
Centre  has  developed  a  common  set  of  population  forecasts. 

At  the  same  time,  municipalities  have  better  information  about  local 
peculiarities  and  exceptions  to  the  employment  structure.  These  special 
cases,  e.g.,  community  colleges,  tounst  attractions,  shopping  concentrations, 
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as  well  as   manufacturing   activities,   may  require  special  attention   by  a  local 
agency. 
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APPENDIX  A 


APPENDIX  A 

Results  of  an  Empirical  Analysis  of  Commercial  Solid  Waste  Generation  Undertaken 
bv  T.V.  DeGeare  and  J.  E.  Ongerth  (1971)  (ref.  3) 
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FIG.  1.— REGRESSION  EQUATION  RESIDUALS  (Seo  Table  1  lor  Data  Information) 
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FIG.  2.-ACTUAL  VERSUS  PREDlCfED  SOLID  WASTE  QUANTITIES  (All  Stores) 
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Winijtry  of  the  Environaent 
Mâstc  Composition  Study 

GORE  1  STORRIE  LINITEC 


**unicipdl  1  ty  :  Region  of  bdlerloo 

SIC:  1712  SIC  code  description: 

Sample  I  :  1  #W12  (footwear 

Collection  Dales:  July  1990  industry) 


iWPLE  I: 


II     kg       I   1  -t 


(1)  Paper   (a)  «evspnnt 

1  0.591 

2.69T 

(b)  Fine  Paper  /  CPU  /  Ledger 

0.273 

1.241 

(c)  Wagazines  /  Flyers 

(d)  wa.ed  /  Plastic  /  Mi.ed 

1  0.273 

1.241 

(e)  Bo«board 

1  0.273 

1.24X 

(f)  Kraft 

1  0.773 

3.52î| 

(g)  wallpaper 

1 

(h)  OCC 

2.636 

12. OU 

(i)  Tissues 

0.SOÛ 
1.. 

2.2811 

(2)  Glass  (a)  Beer        (i)  refillable 

1 

( 11 }  non-ref i llaDle 

1  0.455 

2.071 

(t)  liquor  i  Uine  Containers 

1 

1 

(c)  Food  Containers 

1  0.455 

2.071] 

(d)  Soft  Drink   (i)  refillable 

1 

(11)  non-ref i 1 lable 

(e)  Other  Containers 

(f)  Plate 

(g)  Other 

j 

(3)  Ferrous   (a)  Soft  Drint  Containers 

1  0.032 

0.151 

(b)  Food  Containers               I 

1 

1 

(c)  Beer  Cans     { i)  returnable     | 

1 

( 1 1 )  non-returnat le 

1 

(d)  Aerosol  Cans 

1 

(e)  Other 
..  t 

1 

1 

(4)  Kon-FerrouS  (a)  Beer  Cans   (i)  returnable     | 

(il)  non-returnable 

(in)  Aaerican 

1 

(b)  Soft  Orink  Containers 

1  0.015 

0.07l| 

(c)  Other  Packaging 

1 

(d)  Aluainua 

i 

(e)  Other 
.  

1 


(5)  Plastics   (a)  Polyolefins                | 

1  0.273 

1.241 

(b)  PVC 

(c)  Polystyrene 

1  0.636 

2.901 

(d)  ABS                        1 

(e)  PET 

(9)  Coated  Plastic 

(1)  Piylon 

(1)  Vinyl 
...   .           .... ..... 1 

(6)  Organic  (a)  Food  Waste  /  Rodent  Bedding 

1.000 

4.551 

(b)  Vard  Waste 

(7)  Wood 

1  3.000 

13.661] 

(8)  Ceramics  /  Rubble  /  Fiberglass  / 

1 

Gypsua  Board  /  Asbestos 

1 

1 

(9)  Diapers 

1      1 

.   _,            t 

(10)  Te«ti1es/Leather/Rubber 

10.S91 

48.231 

(11)  Household  Hajardous  (a)  Paints  /  Solvents 

1 

Wastes           (b)  Waste  Oils 

(c)  Pesticides/Herbicides 

(12)  Dry  Cell  Batteries 

1 

1......J 

(13)  Kitty  litter 

1 

I 

(14)  Miscellaneous 

0.184 

0.841 



21.958 

100.0011 

NISCELLWIEOUS   ITERS 
«GTE:    •••    •  KO  «IÛHT   RECORDED 


SAWlE  1 

ITEN 

WCK^T  (kg) 

1 

tetrapaks 

0.184 

0.184 

TOTAl 

kg 
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Hunt  J jpâl ity :  Region  of   Waterloo 
SIC:?819 
Saaple  f  :  1-3 
Collection  Dates  ;JtJLY-AuGUSI  1990 

SAMPLE  1: 

1 

1   kg 

1 

( 
1 

SIC 

=  a  3  ■ 

1 
1  »' 

(1)  Paper   (a)  Newsprint 

(b)  fine  Paper  /  CPO  /  Ledger 

(c)  Magazines  /  flyers 

(d)  Ha.ed  /  Plastic  /  Mixed 

(e)  Bo«board 

(f)  Kraft 

(g)  Ual Ipaper 
(h)  OCC 

(i)  tissues 

1  0.136 
1  45.818 

1 

4.682 
1.409 
1.955 

1 

0.727 

1  0 

1  '8 

8 

1   2 

1   3 

1. 

(2)  Glass  (a)  Beer        (i)  refillable 

(ii)  non-red  liable 
(D)  liquor  I   Wine  Containers 
(c)  food  Containers 
(J)  Soft  Drinli   (i)  refillable 

(ii)  non-ref iUable 

(e)  Other  Containers 

(f)  Plate                        1 

(g)  Other                          | 

1   0.500 
1   0.227 

0. 
0. 

(3)  Ferrous   (a)  Soft  Orinli  Containers           j 

(b)  food  Containers                j 

(c)  Beer  Cans     (i)  returnable     j 

(il)  non-returnable  | 

(d)  Aerosol  Cans 

(e)  Other                      1 

1  0.045 
1   0.318 

0.182 

0. 
0. 

0. 

(4)  Hon-ferrous  (a)  Beer  Cans  (i)  returnable     j 

(ii)  non-returnable  j 
(iii)  American       j 

(b)  Soft  Orink  Containers        j 

(c)  Other  Pacliaging            | 

(d)  AlulinuC                      j 

(e)  Other                    j 

0.136 

0. 

(5)  Plastics   (a)  Polyolefins                | 

(b)  PVC                      1 

(c)  Polystyrene                 j 

(d)  ABS                        1 
(0  PET                       i 
(f)  Mi.ed  Blend  Plastic          | 
(9)  Coateo  Plastic              j 
(>)  Nylon                     I 
(')  Vinyl                      1 

0.864 
0.019 

0.020 

1. 

0. 

0.1 

(6)  Organic  (a)  food  Waste  /  Rodent  Bedding     j 
(b)  vard  baste                 | 

0.318  1   0.1 

(7)  Wood 

1 

(8)  Ceramics  /  Rubble  /  fiberglass  / 
Gypsu»  Board  /  Asbest:$ 

(9)  Diapers 

1 

(10)  lextiles/Leather/Rubber 

1 

Wastes           (b)  Waste  Oi Is 

(c)  Pesticides/Herbicides  | 

■ 

(12)  Dry  Cell  Batteries                      | 

1 

(13)  Utty  Litter                               | 

1 

(14)  Miscellaneous                          | 

0.955 

■■■=■•■= 

58.31 

i.e 

lOO.C 

TOTAL 

kg 


Ministry  of   the  Cnvironaent 
Waste  Coapo&ition  Study 


GORE   i   STORRIE    irHlTEQ 


HISCELUUEOUS    ITEMS 


HunicipdHty:    Region  of  Waterloo 
SIC:2819 
Saaple  9  :   1-3 
Collection  Dates; JUlV-AUbUST  1990 


SIC  code  descnpt  ion: 


#2B19 

(other  coaaercial 

printing  industry) 


(I)  Paper 


(i)  Hewsprint 

1     0.136 

0.!3I||   0.500 

(b)  fine  Paper  /  CPO  /  Ledger 

45.818 

;B.5;i|    19.636 

(c)  Baqazinei  /  flyers 

1 

(d)  wa.etl  /  Plaitk  /  Ki«ed 

(.68? 

S.03II      e.36J 

(e)  Boibodrd 

l.<09 

2.in\      1.091 

(()  «raft 

1.955 

3.3511      3.000 

{9)  ual tpaper 

1 

(1.)  OCC 

1      0.273 

(1)  tissues 

o.ni 

l.?5l|      0.229 

(2)  Glass  (a)  Seer 


(\)  refillable 
(ii)  non-refll table 

(b|  liQuor  &  bine  Containers 

{cl  food  Containers 

(3)  Soft  Drink   (i)  refillable 

(ii)  non-ref illable 

(e)  Otiier  Containers 

(f)  Plate 
(9)  Other 


I 

(3)  ferrous  (aj  Soft  Drink  Containers  | 

(b)  food  Containers 

(c)  Beer  Cans  (i)  returnable  j 

(li)   non-returnable  j 

(d)  Aerosol   Cans 

(e)  Other  | 


I 

(4)  Hon. ferrous  (a)  Beer  Cans  (I)  returnable 

{lij  non-returnable  j 
(iii)  American 
(b)  Soft  Drink  Containers 
(cl  Other  Packaginq 

(d)  Alutinul 

(e)  Other 


(5)  Plastics       (a)  Polyolefins 

(b|  PVC 

(C)  Polystyrene 

(d|  ABS 

(e)  P£T 

(f)  Niàec  Blend  Plastic 

(g)  Coated  Plastic 
(i|  Hylon 

(t)  Vinyl 


(6)  Organic     (a)  food  kiaste  /  Rodent  Bedding 
(b)  Vard  baste 


(')  Wood 


(8)  Ceramics  /  Rubble  /  fiberglass  / 
Gypsu*  Board  /  Asbesl:s 


(9)  Oiapers 


(10)    Ie»tlles/leather/Rutoer 


(11)  Household  Haiardous  (i)  Paints  /  Solvents 
Wastes  (b)  Haste  Oils 

(c)  Pesticides/Hertiic 


(12)  Dry  Cell  Batteries 


(13)  «Itty  litter 

(14)  Miscellaneous 


kg        I    I  «t      1 1      kg 


2 


II        k9 


3 

I   I  wt 


0.500 
0.227 


0.045 
0.318 


II- 

II 

II 

II 

0.B6III 

II 
0.39III 

II 
II 
II 
-II- 


1  l.39J| 

I  54.5911 

I  I 

I  17.6911 

I  3.03II 

I  8.34II 

I  I 

I  0.761] 

I  0.64IJ 


0 

591 

274 

813 

313 

273 

5M 

6Ô2 

38 

909 

0 

227 

0.1711 
79.4911 
0.3ei| 
1.2411 
l.OIII 
0.491 1 
I 
11.2511 
0.07l| 


o.oaiii  0.030 

0.55111 

II 

II 

II 
0.31111  0.227 


I 


II 

II  0.047 

II 

0.231||  O.OCS 

II 


0.864 
0.019 


II- 


0.08111 
II 
II 
II 
II 

0.631)1 

-II- 

II 

II 

II 

0.I31II 

II 

o.oiiil 

ll 


O.C64  I  o.opi; 

I        I 


I        I 
I        I 

I   0.41II 


1.48111  0.545 

II 
0.031)1  0.075 

II 
II 

0.031)1 

II 
II 
II 


II 

O.SSljj    3.818 
II 


II- 

1.52111 

II 

0.211)1 

II 
II 
II 
II 
II 
II 


I 


0.227   I     0.0711 


I 


I     0.391 

I    10.61111      1.182   I     0.341; 
I""'        ■ 


-II- 


I 


-II— ■ 

II 
II 
-II  — 
II 


I 

0.909   )     0.261) 

I 

I  I 


I 


I 
I I 

I     6.318  I     1.831) 


i)     2.955 

II 

II 


-I 
I     0.B51) 

I  I 


I 


-II- 


-I- 


I  II 
II- 

I  II 


I 


II 

•II 
0.955   1     1.641)1   0.131   )     0.361) j     6.000   |     1.7411 

S8.31   |100. 001)1    35.9 


0.361)1     6.000 
|. ...... II 

)100. 001)1   345. .-S  1100,0011 


■I- 


lOIAl 

kg 


lOIAL 
'9 


HEAH  RAHÛE  OK  A 

OB  A  WEIGHT     «IGHT  BASIS 
BASIS 


KEAH 
OH  A  PERCEHI 
BASIS 


MEAN 

(kg) 


0.41 
113.42 
0.44 
5.11 
2.00 
2.21 

13.06 
0.39 


HIH.  XAI. 


0.05 
O.U 


0.02 
0.05 


0.55 
0.03 


0.45 
1.77 


2.11 
0.98 


0.136 
19.636 

4.273 
1.091 
1.682 

0.273 
0.227 


0.500 
0.227 


0.030 
0.318 


0.047 
0.C05 


0  591 
274.618 
1.313 
6.364 
3.500 
3.000 

38-909 
0.727 


0.064 
0.318 


D-227 
0.019 


1.364 
0.318 


6.318 
2.955 


0.047 
0.136 


0.c64 
0.075 


1.364    I 
3.313   ) 


0.909   I 


HEAJi 
(1) 


0.60II 
70.841) 
0.131) 
8.991) 
2.1511 
4.061JI 

II 
4.0011) 

o.esiii 
II 

II 
II 
II 

0.291)1 

II 
0.1311) 

II 

II 

II 

II 

o.06:i| 
0.161)1 

II 
II 
II 

0.451)1 

II 

II 
II 
II 

0.041)1 

II 

0.061)1 

II 
II 

1.021)1 

II 
0.0811) 

II 
II 

o.oii:| 
II 
II 

0.1311) 

II 

3. 83111 

II 

■ II 

0.091)1 

■ il 

II 
II 

II 

II 

II 

o.6ii;i 
II 

0.2E1I) 
II 
II 

■ II 

II 

II 

II 
II 
II 
II 


lOO.OCl) 


KOTE;   •••   ■  HO  WEIGHT  RfCORDEO 

SAKPLE    I  ITEM  WEIGHT  (kg) 

1  carbon-plastic  printing  piates  0.955 


j     __ 

2       (   tetrapaks 


0.955 
0.131 


3       )   saall   generator 


I  0.131 

6-000 


Kiniitry  of   the  Enwiron«ent 
Waste   Composition  Study 


Gû«f   t   STORRIE   LIMITED 

SIC  code  description;     #4813 

(coatiined  radiovtele- 
Nonicipal  ity:   Region  of  Waterloo  vision  broadcasting 

SIC:   4ai3  Industry) 

Saaple  1:1 
Collection   Dates:      June   1990 


HISCELUoaOUS   ITtXS 


NOTE:    •••   .   K  WEIGHT  RECORDED 


SAMPLE  1: 

1 

1   k9 

1 
1  wt 

(1)  Paper  (a)  Ne»sprint                     | 
(b)  Fine  Paper  /  CPU  /  Ledger 
(c>  Magazines  /  Flyers 

(d)  wa.ed  /  Plastic  /  «ned          | 

(e)  Bo«board 

(f)  Uraft 

(g)  wallpaper 
(h)  OCC 

(i)  Tissues 

1   8.682 
1   54.727 
1   3.909 
1   25.591 
1   2.864 
1   0.818 

1 

1   9.832 
1   3.682 
1 

S.571II 
35.10111 

2.51III 

16.41111 

1.84111 

0.52111 

II 
6.31111 
2.36111 

(2)  Glass  (a)  8eer        (i)  refillable 

(ii)  non-refi liable 

(b)  Liquor  i  Wine  Containers 

(c)  Food  Containers                 j 

(d)  Soft  Orink   (i)  refillable       | 

(il)  non-refi liable 

(e)  Other  Containers 

(f)  Plate 
(9)  Other 

t 
1 
1 
1   3.455 

1 

1   0.682 

1 
1 
1 

II 
2.22111 

II 
0.44111 

II 
II 
II 

(3)  Ferrous  (a)  Soft  Orink  Containers 

(b)  Food  Containers 

(c)  Beer  Cans     (i)  returnable 

(n)  non-returnable  | 

(d)  Aerosol  Cans                  j 

(e)  Other                        | 

1   0.434    0.28111 
3.500    2. 24111 

1       II 
1        t       II 
1        1       II 
1        1       II 

(4)  «on-Ferrous  (a)  Beer  Cans  (i)  returnable     j 

(il)  non-returnable  | 
(111)  American       1 

(b)  Soft  Drink  Containers        | 

(c)  Other  Packaging             j 

(d)  Alucinu*                   { 

(e)  Other                     | 

1        1       II 
1        1       II 
1        1       II 
1   0.364  1   0.23111 

1        1       II 
1        1       II 
1        1       II 

1                             '  ' 

(5)  Plastics   (a)  Polyolefins 

(b)  PVC 

(c)  Polyst,rene 

(d)  ABS 

(f  )  «ned  Blend  Plastic 
(9)  Coatea  Plastic 
(i)  Nylon 

(1)  Vinyl 

1   8.273 

1 

1   1.545 

1 

i 

1   1.273 

1   0.102 

1  1 

S.311II 

II 
0.99111 

II 

II 

0.82111 

0.07111 

II 

II 

1  1 

(6)  Organic   (a)  Food  waste  /  Rodent  Bedding      j 
(b)  Yard  Waste                  | 

1   22.455  1  14.40111 

1        i II 

1              1  1 

....__._. .    _        _  . 

(7)  Wood                                   1 

1 1  1 

1   1.091  1  0.70111 

(8)  Ceramics  /  Rubble  /  Fiberglass  / 
Gypsu»  Board  /  Asbestos 

I  I 

1         1 

(9)  Diapers 

1 1  I 

1       1 

(10)  Teitiles/leather/Rubber 

0.340  1  0.22111 

M 

(It)  Household  Hazardous  (a)  Paints  /  Solvents 
Wastes            (b)  Uaste  Ollt 

(c)  Pe$ticides/><«rbicides 

1.636 

1  1 

1.051 

1 

(12)  Dry  Cell  Batteries 

1 

1       1 

(13)  ICitty  Litter 

(14)  Miscellaneous 

0.656 
155.910 

0.42111 

II 

lOO.OClll 

SA^LE  t 

ITEM 

WÎ10HT  (kg) 

1 

■ISC.  plastic  parts 

0.056 

tetrapak 

0.007 

video/audio  tape 

0.457 

air  f 1  Iter 

0.136 
0.656 

lOIAl 

kg 


KlRlttrit  of    th«   tntironmtnt 
Wilt»  Coaposition   Sludy 

GÛ«   (  StOW!l(    lINIItO 


II£W 


Kunkipjl  Itjr:  Rr^ion  of   Waterloo 

SIC  Code:  6011.   6012.  6019 

S3*pl(  I:  1-S 

Coll«tlon  Odtts:  May.   June,   July   1990 


HI  RtCORDfD 


SIC  I  6019 


SAWU   I 


II     k,        I  I  ,rt 


(1)   flfxr 

(J)   N^iisprint 

II   0.636 

1     J.S6 

(b)   fine  Paper   /  CPO  /   Ledger 

II   0.182 

1    on 

(c)   Nagjiines   /  flyers 

II 

1 

(d)  Wa.ed  /  PIdst  ic   /  Ki.ed 

1   0.04S 

1    o.ie 

(e)   Bo'bojrd 

1   M36 

1     8.SS 

(f)   Kraft 

II   ^"3 

11,14 

(q)  Wallpaper 

II 

(h)   OCC 

1118.682 

;5.oi 

(i)   Tissues 

II 

(?i  euss 

(a)  Beer                  (i)  refillable 

II 

(n)   non-ref  1 1  UDIe 

II 

(b)  liquor  t  Wine  Containers 

(c)  food  Coniainers 

(d)  Soft   Onnk        (i)   refillable 

( i  i )  non-ref 1 1 lable 

(e)  Other   Containers 

(f)  Plate 
(9)  Other 


II 
II 


(3)  ferrous     (a)   Soft   Drink   Containers  j| 

(b)  food  Containers  j  j 

(c)  Beer  Cans  (i)   returnable  jj 

(ii)   non-returnable  || 

(d)  Aerosol   Cans  || 

(e)  Other  || 


jWtlûHl    (k9) 


0  0?6 


0.026 


(4)  non-ferrous   (a)   Beer   Cans     (i)   returnable  jj 

(  1 1  )   non-returnable   j  j 

(ill)   Aaencan  j  | 

(b)  Soft   Crink   Containers  jj   0.032 

(c)  Other   Packa9in9  || 

(d)  A 1  us  1  nul  II 

(e)  Other  || 


o.i:, 


(5)  Plastics 


(a)  Polyolefini 

(b)  PVC 

(c)  Polystyrène 

(d)  AfiS 
(»)  «I 

(f)  Kiied  Blend  Plastic 

(9)  Coated  Plastic 

(>)  «»'o" 

(I)  Vinyl 


•II 

II  0.182   I     0.73 


II   0.04$ 

II 

II 

II 

II 

I 

I 


I 


o.ia 


(6)  0r9anic     (a)  Food  Waste  /  Rodent  Beddiii9 
(b)   Tard  Waste 


II  0.182  I  0.73 


(7)  Uood 


(8)  Ceraaics  /  Rubble  /  Fiberglass  / 
Cypsua  Board  /  Asbestos 


(9)  Diapers 
(10)  Teitiles/Leather/Rubber 


(II)  Household  Hazardous  (a)  Paints  /  Solvents 
Wastes  (b)  Waste  Oils 

(c)  Pestkides/Herticldes 


(12)  Dry  Cell  Batteries 

(13)  Kitty  litter 
(H)  Miscellaneoos 


2«.90 
TOTAL 


100. 0< 


MmUtrr  or   th*  [nwironaenl 
W41tt  Coapolinon  Slwdr 


COM  I  SIORAIE    UKIItO 


Municipiitt;:  Rr^ior  of  Wdlrrloo 

SIC  Code  6011.   601?.   6019 

llmt\t  I.  I'S 

CollKtlO"  Oitfi;  «Jr.    J»n».   Ju'r   I'M 


(Kripl>0«; 

16011            (lo[«r«jrk«l) 
•  bùW           (grocery   itorei) 
«019           (l(*ct*U/  food   worn 
l.f.   hjilth  food) 

SIC  1  bull 

SIC  1  60i;               SIC  <  601^ 

(I)  fi9*t      (*)  Ke^iprint 

(b)  f*n«  Piper  /  CPO  /  Ledger 
(C)   Ha9*Jinei    /   flieri 

(d)  Wdted  /  PIdU'c  /  M>>ed 

(e)  Bo'bodrd 

(f)  Kr*ft 

(9]   Udllpdper 
(h|  OCC 
(1)   lliiuei 


(2|  Cllll     (d)  Beei 


(I)  rcfiHible 
(M)    nofi-ref  illdbte 
(b)  I iquor  I  wine  Conldinen 
(( )   food  Contdiners 

(d)  Soft  Dnnl       (I)  refilldble 

(ii)  non-ref I Mdble 

(e)  Other  Contdloerj 

(f)  PIdte 
(9)  Other 


{])   Ferroul      (d)    Soft    Drink   Conldinerî 
(b)    food   Conljineri 
(Cl    Beer   Cdns  10   teturndbll 

(11)  non-rtturndble 
Id)  Aerotol   Cdni 
|e)  Other 


(4)  Hon-ferrout    (d)  Beer  Cent     (t)  returnable 

(It)  non-returndble 
(III)   daeriCdn 

(b)  Soft  Drink  Contdineri 

(c)  Other  PdCkdging 

(d)  lluainua 

(e)  Other 


(i)   PIdltlCt 


(d)  Polxolefint 

(b)  PVC 

(C)  Polr^tyrene 

(d)  «8S 

(t)  Pll 

(f)  Mtied  Blend  PIdStIC 

(9)  Coated  PIditic 

(1)  lilon 

(I)  ïlo,l 


(6)  Orgdnic     (d)  food  Wdtte  /  Podent  Bedding 
(61  Tard  Wdlte 


'  'I 

I   «"      ll 


I     ««t      11 


k,       I   >  . 


II  «  11 

II     kg       I  »  «t     II     kg 


5  II 

I   »•'     II 


0.6J6   I 

o.is;  i 
I 

0.0<5   I 
I.U6 

7.in 


!.HU| 
O.I3I| 

O.IBll 

s.sei 

II. KI 


\t.ta3  j  's.oiij 

I 


I 
I 

0.OJ2   I     0.1311 

I 

i 

-I 


0.1B2  I     0.I31I 

1  I 

O.OtS   j     O.IBI 

I 


(8)  Ceraaici  /  Rubble  /  Ftbrrgldst  / 
Crpsua  Bodrd  /  Aibeitoi 


(9)  Oldperi 


(10)  leitllet/ledther/Hubber 


(II)  ftotiiehold  Hdidrdout  (a)  Pdints  /  Solventi 
Waitei  (b)  Wdtte  Oils 

(c)  Peitlcldes/Hertlcldet 


(12)  Orr  Cell  Batterlti 
(11)  Ilttr  litter 
(14)  Klscelldneoul 


0.162  I    0.I3I 


2i.eie 

SI. SIS 
K.S91 

^098. 955 
166.72? 


II  1.015  I  1.3U||J6,636  |  )2.0Sl||  0.947   | 

0  <1I||  2.682  I  I1.2MII   0.2ÎJ  0.5II||  0.575    | 

II  I  II  I  II 

0.38III  0  591  I  2.4'J||  0.818  |  1.6U||  1.238 

0.95111  1.455  I  lfl.611||  3.364  |  6.621||  3.567 


0.25l|i    1.273   I     5.33111  0  682 

I  I  II 

36.301        1.045  I     4.37111    1.818 
3.231   I   3.409  I   14.26111  0.545 
-II- 


1.3411     0.589 


3.58111 

I. 07111 


80.545 
25.318 


1.3911 

I 
0.441 


210. MS  I      }.64l 


24.W     100.0011 


101*1 


I 


II  I  II 

II  I  II 

0.449  I    o.eaijf 


4.91111 
3.00111 

II 
6.46III 
18.6li|| 
3.0'1|| 

II 

4,318  I  22.53111 
0.6O4  I  3.1511  I 
-11 

II 


0.773  I 
0.045 


2.65.1 1 

Ii  0. '28 
3.80111  2.310 

II 

II 

II 
-II- 


1.431 
4.541 


il    1.080 

I  i  II 

I    1.630   I      8.SIII 


I 


3.23111   0.909 

0.19lii  0.074 

II 

II 
II 


1.79111   0.149 

0.15111   0.202 

I 


O-'Slll 

1.05111 

II 

II 

II 

O.OOS    I     0.031JI 


I  II  I  I  |l 

I  II  I  II 

I  '         II  I  I                I  II 

0  091    I  0  38111  0.182    I  0.361l|   0.155    |  D811|| 

I  II  I  ■                  '  ' 

0.011    I  0.05III  I     0.012    I  0.061 

I  II  0.032   I  0.0611                  I 


-II- 


3.545  I  14.B3li|   1.318 

I  II 

0.500  i  2.O91I1   0.136 

I  I' 

I  110  164 

I  II  0.045 

0.091    I  0.38111 

I  I 

I  I 


2.727    I    11.411 


23.90     100.001       50.85 


■I 
2.5911 


0  321 
0.091 


I 

I  0.364   I     0.721 


1.249 
0.089 


0.111 
0.071 


6.52111 

I 

0.4611 

I 
I 

O.SSl 

0.371 


2.412   I    12.591 


0.161    I     0.B4I 
I 


lOI/U 

kg 


lOIU 
»9 


loim 
kg 


19.16     100.001 
lOIAl 

kg 


W/UI 

RAhùE    ON  A 

ON  A  Wtll>il 

.[KXI  BASIS 

lUlS 

■[AH 
0*  A  PIBCINI 
BASIS 


WAD 

(kg) 

■-  -  - 

7,85 
5.47 
0.01 
5.32 
13.80 
3.98 

424  9t 

38,26 

1 

|RANGI|k9) 

imN. 

1          0.636 
1          0.1B2 

1          0.045 
1         2.136 
1         0.589 

1          1045 
1          0,545 

KAi. 

36  636 
23.636 

21.818 
51.818 
14  591 

2U9S  955 
IE6   727 

MAN 
(I) 

16.781 

].iei 

1          2,221 
1        10,681 
1          4.231 

1        28,371 
1          4.341 
1 

1 
0.09 
0.35 
0.15 
0.97 

1 

1          0,449 
1          0,682 
1          0.728 
1          0.909 
1 
1 

0.449 
1.080 
0.728 
2.310 

1                      1 

1          0.181   1 
1,701   1 
1         0.291  1 
1         J-371  1 
1                    1 
1                    1 

1 

1 

0.37    1 

0  06    1 
1 

1          0.149 
1          0.045 

0.909 
0.202 

1                    1 

1 1 

1         ll"ll 

1      o!ei|| 

1          II 

1                     1 
1       0.001    1 

1 1 

1 

1          0,005 
1 

1}  005 


1 

1         0.011 

1 

1 

1 
1 

0.09    1 

1         0,032 

0-182 

1 
1 

1         0.341 

1 

1 

0.005   1 
0.01    1 

1          0,011 
1         0.032 

0.012 
0.032 

1         002111 

1      o.oiiii 

17.37   1 

0.182 

80.545 

1         5.Î11II 

S.22   1 

0.04S 

25.318 

1         0.69111 

0.03 
0.03 
0.03 

0.164 

1          0.045 

0.071 

0.164 
0.111 
0-091 

1         0.061 
1         0.131 
1         0.151 

1 

1 

614.11 

0.182 

3064.864 

15.691 

».ll 

210.545 

0.7JI 

0.03 

0.161 

0.161 

O.I7t 

IIBO.U 

19.16 

5781.82 

100.001 

KiscduuKous  iieks 


.  NO  wf lOtl  RCCOKOrO 


SAMPK   «     I 


WCIOil    (kg) 


I  0.026 


«inislrj  of  the  tnvironient 
Waste  Coaposition  Study 


UX^f  I 


NISCtLLAKfiXjS   1U« 
NOIE:    •••    •   HÛ  rftlGHl   MCORDEO 


Nunicipality:  Region  of  k*aterIoo 

SIC  code:  6111.  6149,   6151 

Saiple  I:  1-8 

Collection  Dates:  June,   July     1990 


SIC» 


IE  AN 
jllj  A  PERCEMt 


%MiPa   I;  I 


1 


k9 


1  W«  11 
(»)   Il 


(1)  Paper  (a)  Newsprint 

(b)  Fine  Paper  /  CPU  /  Ledger 

(c)  Hdga2ines  /  El/ers 

(d)  Ha.ed  /  Plastic  /  Nued 

(e)  Bo«board 

(f)  Itraft 

(g)  Ual Ipaper 
(h)  OCC 

(i)  Tissues 


(10.455 
I  0.227 

I 

0.227 
16.136 
0.042 

4.636 
4.545 


(2)  Glass  (a)  Beer 


22 II 

0  1«.61I|| 
3.90111 

0  <-5?ï|| 
39   1-65III 

0  15.26111 
1.64%  I 

10       II 
g  28.65x|| 

'— .  6-3"ll 


(i)  refillable 
(ii)  non-ref 1 1 lable 

(b)  Liquor  i  Wine  Containers 

(c)  Food  Containers 

(d)  Soft  Drink   (i)  refillable 

(ii)  non-ref I  liable 

(e)  Other  Containers 

(f)  Plate 
<g)  Other 


II  I  0"l|| 

I   0.818   I      1,     0.3n\\ 

11  I  I-581II 


0.45l| 
0.04II 


II 


(3)  ferrous  (a)  Soft  Drink  Containers 

(b)  Food  Containers 

(c)  Beer  Cans     (i)  returnable 

(ii)  non-returnable 

(d)  Aerosol  Cans 

(e)  Other 


-II- 
II 

II  0.227 
II 
II  0.032 

II 
II 
•II 


0   0«J|| 
O.I6lii 

0. 

O.OlI 


(4)  Non-Ferrous  (a)  Beer  Cans  (i)  returnable  || 

[ii)  non-returnable  || 

(i  1  i  )  Aaencan  j  | 

(b)  Soft  Drink  Containers  ||  0.016 

(c)  Other  Packaging  || 

(d)  Aluainua  j 

(e)  Other 


0.02ï|| 


II 


I  D.       n 

I  0.25III 


0.011 


(5)  Plastics 


(a)  Polyolefms 

(b)  PVC 

(c)  Polystyrene 

(d)  AfiS 

(e)  PET 

(f)  Ki.ed  Blend  Plastic 

(g)  Coated  Plastic 
(i)  Nylon 

(1)  Vinyl 


II  l-"3 

11 

11  0.136 

II 
II 
II 


I  3.r 

I  0- 

I      2.151 

I 

0.281 


(6)  Organic  (a)  Food  Haste  /  Rodent  Bedding     ||  0.591  |  1. 
(b)  Tard  Uaste 


(7)  yood 


••••  2.241 
I 


2.361 


(8)  Ceraaics  /  Rubble  /  Fiberglass  / 
Gypsua  Board  /  Asbestos 


II 


(9)  Diapers 
(10)  Ie«tiles/Leather/Rubber 


II  0.545  I  l.i 

(1 0.151 

||  3.182  I  t.i 


(11)  Household  Hazardous  (a)  Paints  /  Solvefiti     jj 

Wastes  (b)  Waste  Oils         || 

(c)  PestlcidesAlïrticides  jj 


(12)  Dry  Cell  Batteries 

(13)  Kitty  litter 


■II- 


2.021 


(14)  Miscellaneous 


II 


II I"—  3.801)1 

II  45.61  jlOO.O II 

■■■••■• iOO.OOlil 

TOTAL       )• 

kg 


SAXPLt  I 
1 


ITEM 


2     ple»iglass 


light  bulbs 
letrapaks 


electrical  *.ire 
coated  wire  hanger 
tetrapaks 


tetrapaks 


I    Instant   start  ballasts 

Synthet ic   canvas 
tetrapaks 


krtlGHT   (kg) 


2.500 


2.500 


0.030 
0.IS6 


0.186 


0.160 
0.046 
O.OM 


0.266 
0.044 


0.044 


10.000 
0.500 
0.030 


10.530 


Biniilry  of    the  Environl«nt 
UdSte  Coapositlon  Stud> 


Municipality:    Reqion  of  Waterlo< 
SIC  code:  6111.   6H9.  eiSl 
Suple  «:   1-8 
Collection  Dates:   June,   July     1990 


SIC  coijt  description: 
CO«C  I  SIODDIE  IIHIUD 


#«111  (shoe  stores) 

#*M9  (other  clothing  stores   le. leisure  wear; 

COflblnation  •ensNwoaens} 
#6151  (fabric  and  yarn  stores) 


SICI        6H9 


S«W>LE  1: 1 1 


II     ^9 


1  11  2 

I  «.rt     II     k,       I  I. 


3  11  * 

k9       I  I  wt     1 1     k,      I  I  irt 


Il     H       I  «"t     II 


k9         I   I  «t 


7 

I   «•< 


kj       I  I  »t 


(a)    MewSprint 

(t)  fine  Paper  /  CPO  /  ledger 

(c)  Magazines  /  flyers 

(d)  wa>ed  /  Plastic  /  Nued 

(e)  Bo-board 
(()  «raft 

(9)  wallpaper 
(h)  OCC 
(i)   Tissues 


{!)   Glass  (a)  Beer 


(I)  refillable 
(il)  non. refillable 

(b)  Liquor  I   Uine  Containers 

(c)  food  Containers 

(d)  Soft  Drink   (i)  refillable 

(ii)  non-ref niable 

(e)  Other  Containers 

(f)  Plate 

(g)  Other 


I10.4SS   I 
0.2ÎÏ 

I  "  "'  I 
|ie.U6  j 
I  0.062 


22-9?I|| 
O.SOl 


0.501  I 
39.Ï61I 


2.500 
0.545 

0.591 
6,22/ 
0.091 


(3)   ferrous      (a)   Soft  Onnk  Containers 

(b)  food  Containers 

(c)  Beer  Cans  (I)  returnable 

(Is)  noh-rclumable 

(d)  Aerosol   Cans 

(e)  Other 


(4)   Non-ferrous   (a)  Beer  Cans     (I)   returnable 

(ii)  non-returnable 
(ill)  American 

(b)  Soft  Drink  Containers 

(c)  Other  Packaging 

(d)  Aluainul 

(e)  Other 


(5)  Plasti 


(a)  Polyolefins 

(b)  P»C 

(c)  Polystyrene 

(d)  ABS 

(e)  HI 

(f)  Hi>ed  Blend  Plastic 

(g)  Coated  Plastic 
(I)  «ylon 

(1)  Vinyl 


(6)  Organic     (a)  Food  Waste  /  Rodent  Bedding 
(b)  tard  Udste 


4.6je  I    10.1>S||J1.318 
4.545   I     9.971    I    1.455 


0.618   I      1.791 
I 


5.37II 
1. 171 

1-271 
13. 3n 
0.201 

67.291 
3.131 


0.227    I 


0.5O1II 
II 


0.032   I     0.071 
I 


■II- 


(B)  Ceramics  /  Rubble  /  fiberglass  / 
Gypsua  Board  /  Asbestos 


(9)  Diapers 


(10)   Tentiles/Leather/Rubber 


(II)  Household  iujardous   (a)  Paints  /  SolvHits 
Wastes  (b)  waste  Oils 

(c)  Pestlcidcs/Her«icides 


(12)  Dry  Cell   Batteries 


1.773   I  3.B9III    1.091 

I  II 

0.136   I  0.30111   0.091 

I  il 

I  I 

i  I 

I  II 

I  II 

II' 


2.341 

0.201 


0.591 


1.301 


(13)  nitty   titter 

(14)  MttcclUneous 


0.545  I     1.20J 


1.1B2  I     6.9B1 


I  0.091    I     0.201 


0.045  I     0.101 


I  2.500 

45.61    IIOO.OOIJJ    46.55   |I00.00IJ 


0,136 
2.091 
1.227 
0,909 
3.500 
0.091 

8.971 
0.727 


0,391| 
6,0OI| 
3.521 
2.6I1I 
10.04SJ 
0.261 

25.74l| 
2.0911 


3,409 
0.591 

0,227 
0.136 
0,545 

0,455 
0.136 


48,811 
8.461 

3.251 
1.951 
7.S1I 

6.511 
1.951 


O.eaO   I  2.5211 

0.236   I  0.6ei| 

I  I 

I  I 

0.114    I  0.33II 

I  I 

I  I 


0.346   I     0.99II 


0.058    I     0.17l| 


4.909 
0,364 


14,081, 
1. 041 


1.091 
5.727 


I     3.131 


I    16.431 


2.372   I     6.811 


5.37l||   0-11 
34.85 


0.531 
1100,001 


0.364 
0.455 


5.211 
6.511 


1.409 
0.500 
1,864 
0,045 
0.091 
0.045 

1.455 

0.045 


23.881 
8. 471 

31.581 
0,771 
1,541 
0.771 

24.651 
0.771 


1.045 
0.818 
0,136 
0.591 
4.545 
0,045 

6,045 
0.409 


5,591 
4.381 
0.731 
3.161 
24.311 
0.241 

32.331 
2.1911 


1,182  I  6.931| 

0.227  1.33l| 

0.O91  I  0,S3l| 

3-455  I  20,26ti 

0.045  0.271| 

I  I 

7.318  I  42.9311 

3.455  I  20-261 


0-182 
0.091 


2,601] 

I 
1,301| 


0.227   I     3.25«| 


I" 


lOtAl 

kg 


I- 

I_ 

6.98  jlOOOOlii      5.90   |100 


0.036    I      0.l9l| 


0,091 
0.045 


I!" 

II 
II 

I.51III 
II 
II 

II 
-  —  II- 
.54111 

II 
I.771II 

II 
II 
II 
II 
II 
II 


0.091    I      0.49l| 
I 


1.B18    I      9.721 
2.273        12.161 


77111 

•"II 

—  II 

I 


!• 


I 


0.022    I     0.37l| 


0.073    I      0.391 


0.004    I     0.021 


lOTAL 

kg 


TOIAl 

kg 


||   0.266    I      1.421 
Il I 

I.OOlll    18. 'C    1100. 001 


0.06]    I     0.37li 
I  I 


I 
0,013    I     0.081 

I 

I 


I   0.545 
I   0,045 


3.201 
0.271 


I 


0.018   I     O.lll 


0.044    I     0.261 
17.05  1100.001 


1.364 
0,409 
0.136 
0.500 
5.000 
1.591 

9.063 


2.951 
0,891 
0.301 
1.081 
10.831 
3.451 


I9.63l|| 
4,773    I    10.34III 
•ll 


0   455 

0  227 


|l 


0.931Î 
0,491 


0-090 
0-091 


0-201| 
0.2OII 


0,030 
0,045 


0.061 
0.101 


6,727 
0.545 


14.571 
1.181 


0.909    I      1.971 


I 


0.B64    I      I.B7I 


22.81111 
100.001 


lOIAL 
k9 


lOIAt 

'9 


lOTAl 
'9 


lOIAL 

kg 


lOIAt 

kg 


KA» 

MHO.  OH  A 

«EAH 

OK  A  WEIGHT 

WEIGHT  BASIS 

OH  A  PERCEKI 

BASIS 

BASIS 

«AH 
(kg) 

RA)(G£(k9) 
HIH. 

HAI. 

U) 

I 

2.69 
0,68 
0.42 
0.40 
5.14 
0.31 

0,136 
0,227 
0.136 
0.045 
0.091 
0.045 

10.455 
2.091 
1.864 
0.909 

18.136 
1.591 

14,611 
3.901 
4.521 
1.651 

15.261 
1.641 

B  66 

1.94 



0.455 
0.045 

31.318 
4.773 

28.651 
6.341 

1           0.05 
1           0.11 
1           0.31 

0.364 
O.B80 
0.236 

0.364 
0.380 
0.818 

0.651 
0.321 
1.581 

1 

I 

1           0,05 
1           0,01 

1          0.182 
1          0,114 

1 

0.227 
0.114 

0.451 
0.041 
1 

0.08 
1             0,05 

0.032 
0,036 

0.346 
0.227 

0.461 
0.161 

1           0,004 

0.032 

0,032 

0.011 

1             0.01 

0.058 

0.058 

0.021 

0.04 

0.013 

0.145 

0.251 

1 

0.01 

0.045 

0.045 

O.OIS 

2.14 

0.091 

6.727 

6.491 

0.45 

0.045 

2.273 

2.151 

0.10 

0.077 

0.773 

0.281 

1 

0.68 

0.045 

2.818 

2.241 

0.B4 

0.045 

5.727 

2.361 

0.07 

0.545 

0.545 

0.151 

0.81 

0.0O4 

3.182 

2.021 

1.69 

0.044 

10,530 

3.80111 

27.73    II 

5.90 

46.55 

100.00111 

MSCEIUUEOIA  IIU4S 

«OIE: 0  wtlC*<l  RECOfOfO 

SAWCt  »  HE»  |W(IGHT  (kg) 


1 


pletiglass 


light  bulbs 
tetrapaks 


electrical  hire 
coated  «ire  hanger 
tetrapaks 


I    instant   start  ballasts 
Synthetic  can. as 
tetrapaks 


I  0.030 

0.156 


0.160 
0.046 
0.060 


I  0.266 

0.044 


10.000 
0,500 
0.03O 


Ministry  of   the  [nwironaent 
Waste  Coaposition  Studji 

GOR£  1  SIORRIf  LIKITED 

Municipality:  Region  of  Waterloo 

SIC  Code:  6211.  6212,  6223,  6231,  6239 
Saaple  1:  1-5 
Collection  Dates:  JUNf-/UX(JST  1990 

SAMPte  f: 

SIC  t   6223 

IS 

R£  CORDED 

WEI(W  (kg) 

1       1 

1.455 

(1)  Paper  (a)  newsprint 

(b)  Fine  Paper  /  CPO  /  Ledger 

(c)  Magaiines  /  flyers 

(d)  wa.ed  /  Plastic  /  Mned 

(e)  Bo. board 

(f)  Kraft 

(9)  Wallpaper 
(h)  OCC 
(i)  Tissues 

0.136 
1.273 
0.455 
0.080 
0.182 
0.032 

2.242 

0.005 

2.191 

20.401 

7.281 

1   1.281 

1   2.911 

0.511 

1  35.931 
1  0.081 

1.455 

4.045 
1.136 
1  864 

(2)  Glass  (a)  Beer        (i)  refillable 

(il)  non-ref illable 

(b)  Liquor  &  brfine  Containers 

(c)  food  Containers 

(d)  Soft  Drink   (i)  refillable 

(li)  non-ref illable 

(f)  Plate 
(9)  Other 

1 

1 
1 
1 

1 

1.353 

16.773 

0.037 

25.208 
1      0.035 

(3)  ferrous   (a)  Soft  Drink  Containers 

(b)  food  Containers 

(c)  Beer  Cans     (i)  returnable 

( i  i )  non-returnable 

(d)  Aerosol  Cans 

(e)  Other 

1  0.060 

1 

1 

1 

1 

1 

0.961 

1      0.035 

(4)  Hon-ferrous  (a)  Beer  Cans   (i)  returnable 

(li)  non-returnable  | 
(Hi)  American       | 

(b)  Soft  Orink  Containers        | 

(c)  Other  Packaging 

(d)  Aluainu* 

(e)  Other 

1 

(5)  Plastics   (a)  Polyolefins 

(c)  Polystyrene 

(d)  ABS 

(e)  PET 

(f)  Mi.ed  Blend  Plastic 
(9)  Coated  Plastic 

(i)  Nylon 
(i)  Vinyl 

0.227 
0.003 

1 
1 
1 

3.641 

0.051 

1      1.000 
1      0.318 
1      0.591 

(6)  Organic  (a)  food  Waste  /  Rodent  Bedding 
(b)  Yard  Waste 

1 

1 

1      1.909 

(7)  Wood 

0.091  1   1.461 

(8)  Ceraaics  /  Rubble  /  fiberglass  / 
Gypsua  Board  /  Asbestos 

(9)  Diapers 



1 

(10)  Te«tiles/Leather/Rubber 

1 

(11)  Household  Hazardous  (a)  Paints  /  Solvents 
Wastes           (b)  Waste  Oils 

(c)  Pesticides/Herbicides  j 

(12)  Dry  Cell  Batteries 

i 1 

1 

(13)  Kitty  Utter 

1 

j 

(14)  Miscellaneous 

1.455 

23.321 

6.24 

....... 1 

100.001 

TOTAL 

kg 


Ministry  ^f  the  ^nvironaent 
Wdste  Cottposition  Study 


GORf  I  SlOnitlC  tlnlTED 


Hume  ipd)  ity:  fiegion  of  Uaterloo 

SIC  Code:  6?11.  6212.   6223.  6231. 

Supit  I:  l.S 

Collection  Dates:  JUNE-AUGUST   1990 


>623I 
»6239 


with  dppliancesVfumllhinqs) 
(household  furniture  slores- 
•ithout   appliâ(ices\furnishin9S) 
(ippliance. television. radio  and 
sterio  repair  shops) 
(floor  covering  stores) 
(other  furnishing  stores 

I.e.   Iinen;9lassi>are  etc.) 

6212  SIC  #  6239 


'9 


1 


II       '9 


2 
I  «> 


3 

I  «■rt 


4 

I  «" 


5 

I  «•« 


(a)  Bevsprint 

(b)  Fine  Paper  /  CPO  /  Ledger 

(c)  iWgaiines  /  Flyers 

(d)  Ha>ed  /  Plastic  /  Hi.ed 

(e)  Boiboard 

(f)  Kraft 

(9)  Uallpaper 

(h|  OCC 

{0  Tissues 


(2)  Glass     (a)  Beei 


(1)  refillable 
(li)  non-ref |1 lable 

(b)  Liquor  &  l^ine  Containers 

(c)  Food  Containers 

id)  Soft  Drink       (i)   refillable 

(H)  non-ref illable 

(e)  Other  Containers 

(f)  Plate 

(g)  Other 


(3)  Ferrous  (a)  Soft  Drinli  Containers 

(b)  Food  Containers 

(c)  Beer  Cans  (i)  returnable 

(it)   non-returnable 

(d)  Aerosol   Cans 

(e)  Other 


(4)   Mon-Ferrous   (a)    Beer  Cans      (i)   returnable 

(ij)  non-returnable 
(Hi)   African 

(b)  Soft  Drink   Containers 

(c)  Other  Packaging 

(d)  Aluainul 

(e)  Other 


0.136 
1.273 
0.4SS 
O.OSO 
0.1B2 
0.032 

2.2i2 
0.005 


2.19III 
20.<OI| 

;.28i| 

1.281J 
2.9UI 
O.SII 

35.9311 

o.oaii 


0.136 
6.773 

2.955 
2.227 
3.86< 

69.513 
2.636 


0.061 
3.121 

1.36s 

1.021 

i.7n 

31.9B1 
1.211 


(a)  PolyoWins 

(b)  PVC 

(c)  Polystyrene 

(d)  ABS 

(e)  PET 

(f)  Niied  Blend  Plastic 

(g)  Coated  Plastic 
(i)  Nylon 

(i)  Vinyl 


0.836 
0.<25 


0.391 
0.201 


0.227 
0.003 


(6)  Organic     (a)  Food  Waste  /  Rodent  Bedding 
(b)  Tard  Haste 


(B)  Ceramics  /  Rubble  /  Fiberglass  / 
GypsuB  Board  /  Asbestos 


(9)  Diapers 
(10)  leitiles/Leather/Rubber 


(11)  Household  Hazardous   (a)  Paints  /  Solvents 
Uasi»  It)  buste  Oils 

(c)  Pestlddes/Merbicides 


(I?)  Dry  Cell  Batteries 


3.6<1 
0.051 


D.177 
5<.636 


0.381 
0.171 


0.081 
25.141 


0.059 
0.031 


0.031 
0.011 


10.414 
3.273 


4.791 
1.511 


0.091    I     1.461 


(13)  Kitty  Litter 

(14)  Hiscellaneous 


22.500  I    10.351 


1.236   I     0.571 
0.981    I     0.451 


2.791 
1.909 

i.eiB 

0.955 
2.541 

24.664 
0.093 


2.441 

1.671 

1.591 
0.831 
2.221 

21.711 
0.081 


0.398 
0.229 


0.351 
0.201 


0.366   I     0.321 

I 
0.337         0.291 


0.009 
0.049 


0.011 
0.041 


8.611 

0.201 


0.773         0.671 


O.S64    I     0.751 
0.062   I     0.051 


66.203   I    57.801 


0.021    I     0.011 


6.24     100.001       217.36     100. DOS 


11.6011 


0.035   I     0.031J 


3.818      15.161 


2.591    I    10.291 


114. S4   IIOO.OOII     25.18     100. OOl  \     63.75     100.^ 


1.409 
0.636 

0.136 
3.182 
0.273 

51.352 
0.455 


2.211 
1.001 

0.211 
4.991 
0.431 

80.551 
0.711 


2.045         3.21J 


0.079         0.121 


0.015 
0.078 


1.000 
0.364 


0.021 
0.121 


1.571 
0.571 


0.727    I     1.141 


0.091    I     0.111 


TOTAL 


TOTAL 
kg 


TOTAL 

kg 


TOTAL 
'9 


TOTAL 
k9 


HE  Alt  RANGE  ON  A 

ON  A  aElûtiT     yElGHI  BASIS 
BASIS 


MEAN 
ON  A  PERCENT 
BASIS 


nEAN      1 

RAJlG£(k9l 

Htm 

(k9) 

HIN. 

HAI. 

(1) 

0.89 

0.136 

2.791 

1.381 

2.12 

0.636 

6.773 

5.241 

0.09 

0.455 

0.455 

1.461 

1.00 

0.080 

2.955 

0.891 

1          1.31 

0.182 

3.182 

1.951 

1.34 

0.032 

3.864 

0.991 

33.35 

2.242 

69.513 

48.941 

1         0.64 

0.005 

2.636 

0.421 

1 

0.25 

0.39i 

0.8J8 

0.151 

0.13 
1 

0.229 

0.425 

0.081 

1 
1-68   1 

1          2.045 

6.364 

1            1.231 

0-26 

1          0.060 

0.617 

0.3611 

0-07 

1          0.366 

0.366 

0.0311 

1 

1 
0,04 

1 
1 
1          0.177 

0.177 

1 

1 

0.0211 

10.99 

1          0.337 

54.636 

5.091 

O.OOJ 

1 

1 

1          0.015 

0.015 

0.0051 

0.06 

O.OSi 

0.157 

0.061 

0.01 

0.004 

0.031 

0.0041 

0.01 

0.049 

0.049 

O.OII 

5.06 

0.22- 

10.414 

6.76II 

0.73 

O.OOi 

3.273 

1 

0.4211 

0.04 

0.224 

0.224 

0.041| 

0.15 

0.773 

0.773 

II 
II 
II 
II 
0.131 

0.70 

0.727 

1.909 

0.551 

5.05 

0.062 

22.500 

4.431 

0.02 
1 

0.091 

0.091 

0.031 

13.49 

1.236 

66.203 

11.671 

0.20 

0.981 

0.981 

0.091 

0.OO4 

0.021 

0.021 

0.0021 

85.41 

6.24 

217.36 

100.001 

HISCELLANEOUS   ITENS 

NOTE: 0  «IGHI  «COROEO 

SAMPLE  I  ITEM  UtlGHT  (kg) 


2 

[furnace  air 

liters 

4.045 

1  light  bulbs 

1.136 

Ifloor  tiles 

1.864 

concrete 

1.353 

compressor 

16.773 

tetrapaks 

0.037 

25.206 

jplast  ic  dishes 
lacr/lic  dishes 
floodlights 


1.000 
0.318 
0.S91 


Ministry  of  the  Fnvironient 
HASte  Coaposition  Study 

GORf  t  STORRIC  LIMITED 


Municipality;  Region  of  Waterloo 

SIC  Code:  6311 

Suple  «:  1-6 

Collection  Ojtes:  Nay,  June.  July.  1990 


SAMPLE  i: 


kg 


I   wt 


(IGHT  (l<9) 
0.067 


(1)  Paper  (a)  Hevsprint 

(b)  fine  Paper  /  CPO  /  Ledger 

(c)  Magazines  /  flyers 

(d)  ba>ed  /  Plastic  /  Mned 

(e)  Boiboard 

(f)  Kraft 

(g)  Wallpaper 
(h)  OCC 

(i)  Tissues 

2.818 
1.000 

0.591 
0.682 
0.318 

1.182 

20.23 
7.18 

4.24 
4.90 
2.28- 

8.49' 

0.067 

0.591 
1.682 

(2)  Glass  (a)  Beer        (i)  refillable 

(ii)  non-ref illable 

(b)  Liquor  &  Wine  Containers 

(c)  food  Containers 

(d)  Soft  Drink   (i)  refillable 

(ii)  non-ref illable 

(e)  Other  Containers 

(f)  Plate 

(g)  Other 

1 

1 
1 

1  0.448 

1 
1 
1 

3.221 

0.250 
0.147 
0.307 
0.727 
1.887 
2.591 
2.500 
1.409 
4.955 

(3)  ferrous  (a)  Soft  Drink  Containers 

(b)  food  Containers 

(c)  Beer  Cans     (i)  returnable 

(il)  non-returnable 

(d)  Aerosol  Cans 

(e)  Other 

0.096 
t 

0.69>' 

17.534 

5.000 
5.818 
1.364 
3.395 

- 
(4)  Non-ferrous  (a)  Beer  Cans  (i)  returnable     | 
(ii)  non-returnable 
(i  il)  American 

1 
0.068 

(b)  Soft  Drink  Containers 

(c)  Other  Packaging 

(d)  A  lull  nul 

(e)  Other 

0.49» 

15.577 

5.136 
1.182 

(5)  Plastics   (a)  Polyolefins 

(b)  PVC 

(c)  Polystyrene 

(d)  ABS 

(e)  PET 

1  1.227    8.81X 
1  0.364    2.611 

1  0.500    3.59t 
1  0.021    0.15> 

1 

1 

1.455 
0.249 
4.136 
8.727 

(f)  Hi«ed  Blend  Plastic 
(9)  Coated  Plastic 
(1)  Nylon 
(i)  Vinyl 

20.886 

3.818 
0.364 

(6)  Organic  (a)  food  Waste  /  Rodent  Bedding 
(b)  Yard  Waste 

0.864    6.201 

0.515 

(7)  Wood 

1 

(8)  Ceriaics  /  Rubble  /  fiberglass  / 

0.357    2.56X 

Sypsua  Board  /  Asbestos 

4,697 

(9)  Diapers 

1 

13.955 

(10)  Textiles/Leather/Rubber 

2.445  1  17.56» 

1.045 
0.136 

(11)  Household  Ktiardous  (a)  Paints  /  Solvents 
Uastes           (b)  Waste  Oils 

(c)  Pesticides/Herbicides 

0.619  1   4.45X 
0.261  1   1.87» 

1 

1 

(12)  Dry  C*)!  Batteries 

15.136 

(13)  Kitty  litter 

(14)  Miscellaneous 

0.067 

0.481 

13.93 

100.00» 

1 
1 

TOIAl 

k9 


•tmiïlry  of   thf  tnwlronaenl 
Waste  Coapotitlon  Stud> 


GORE  1  STORRII  IIHIIEO 


Munlcipaltty:  Region  of  Udterloo 
SIC  Code  6JU 
Suple  (:  1-6 
Collection  Oitei:  Nay.  June,  Julj.  1990 


SIC  code  description: 


('ne*'  iuto«ût)iIe  dealers) 


1 

I  ««t 


I  »«<   Il 


3 

I  ««t 


4 

I  ««< 


«•' 


Il        »9        I  «  •>      I 


(1)  Paper  (a)  newsprint 

(b)  fine  Paper  /  CPO  /  ledger 

ic)  flagajines  /  Flyers 

(d)  Uaied  /  Plastic  /  Ri>ed 

(e)  Boiboard 

(f)  Irait 

(gi  Wallpaper 

(h)  OCC 

(i)  Tissues 


(?)  Glass     (a)  Deer 


(i)  refillable 
(il)  non-refi11at}le 

(b)  Liquor  i  Mine  Containers 

(c)  Food  Containers 

(d)  Soft  Orinl   (il  refillable 

(ii)  non-ref illable 

(e)  Other  Containers 

(f)  Plate 

(g)  Other 


(3)  ferrous     (a)  Soft   Drink   Containers 

(b)  Food  Containers 

(c)  Beer  Cans  (i)  retur-nable 

(ii)  non-returnable 

(d)  Aerosol   Cans 

(e)  Other 


(<)  «on-Ferrous  (a)  Beer  Cans     (i)  returnable 

(II)   non-returnable 
(lii)  teerican 

(b)  Soft   Drink   Containers 

(c)  Other  Packaging 

(d)  AluBinu* 

(e)  Other 


(S)  Plastics       (a)  Polyolefins 

(b)  PWC 

(c)  Polystyrene 

(d)  US 
(el  PIT 

(f)  Ni'ed  Blend  Plastic 

(g)  Coated  Plastic 
(t)  Nylon 

(1)  lllnyl 


2.818 
1.000 

0.591 

o.ee; 

0.318 


20.231 
M8I 

4  2<S 

a. got 

2.2BJ 


0.096        0.69t 


I   1.227 

I 

I  0.361 


(6)  Organic     (a)  Food  Uaste  /  Rodent  Bedding 
(b)  Yard  Waste 


(8)  Ceramics  /  Rubble  /  fiberglass  / 
Gypsua  Board  /  Asbestos 


(10)  le.tlles/leather/Rubber 

(11)  ftousehold  HAjardout  (a)  Paints  /  Solvents 
Wastes                         (b)  waste  Oils 

(c)  Pestlcldti/Herblctdcs 


(12)  Drj  Oil  eattirlet 


(13)  Ullty  litter 

(l<)  Hlscellaneou 


B.eii 

2.611 


J.oas  I 

6.909    I 
0.099   I 
6.109 
3.682 
B.227 


4.71II 
O.OJtl 
4.3;j| 
2.S1II 
S.61II 


17.809       12.131 
5.409    I     3.69JJ 


0.021 
1.721 


0.824 
2.270 

23.812  i    16.221JJ    7I.S6S 


16.318 
6.636 

5.811 
2.361 

5.773 
5  155 
14.000 

2.061 
1.911 
1.991 

65.727 
11.773 

23.111 
1.191 

0.283    I     O.IOI 


0.291 
0.811 


0.132 
0.039 


7.109 
0.636 


0.5OO   I      3.5«   I    3.001 
0.021         0.I5III   0.132 

I  I' 

I      h 

ll- 


0.091   I     0.507 

II 
0.03111     0.060 

Ij 
-ll 


0.161 
0.021 


5.051  I     9.591 

il 
0.13111  2.136 

■         II 

2.01IJI      2.398 
0.091 


3.121 

0.761 


0.861    I     6.2011 [10.091    I     6.871 


0.357   I     2.561 


2.115   I    17.561 


0.619 
0.261 


1.151 

1.871 


0.129  I     0.091 


1.962   I      1.311 


I   526  I     1.011 
20.515       14.001 


0.067         0.ieijtl7.S81 
I    13.93   1100.001||116.7B 


9.861   I     3.511 


3 

955 

5 

182 

6 

155 

2 

155 

9 

000 

22 

000 

0 

636 

2.221 
2.901 

3.621 
1.381 
5.011 

12-321 
0.36J 


0.101 
59.182 


0.221 
33.151 


0.035 
0.025 


0.0211 
O.OUI 


6.015 
2.227 


2.755   I     0.981 


8.102   I 
21.015 


2.891 
8. 211 


11.981       15.577 
lOO.OOllI    2SO.S2 


3.391 
1.251 


I     °' 

I   a. 


5111 


I 


3.771    I     2.111 


7.136 
12.091 


5.55III    20.886 
lOO.OOJII    178.51 


1 

361 

11 

273 

3 

109 

0 

636 

1 

318 

0 

109 

6 

360 

2 

409 

3.39111 
8. 76111 
2.65111 
0.49111 
3.35III 
0.32111 
II 


2.591    I     0.9411 
15.500    I     5.6211 


1.591  I 
2.636  I 
3.773  I 
7.500  I 
I 


0.5811 
0  961| 
1.3711 
2.7211 

I 


4  91I|i    99  288    j   36  03l| 
l,87l||     6.515    I     2.37l| 


0.24B 
0.393 


0-1911 
0.31II 


0.237         0.181 


51.288       12.161 


3.015 
0.318 


0.049 
0.013 


2.371 
0.251 


0-041 
0.011 


0.909 
0.227 


I     » 


I     0.0811 


331| 

I 
0811 


0.5OO         (l-lSlj 
I   89.409       32.4411 


0.2011 

I 
0.091         0.0311 

i  I 


12.545 
I      1.773 


0.955  I     0.71111     1.682 


I 

1.5511 

I 
0.6111 


!• 


I     0.6111 


I" 


IB. 818   I    14.62111 


I 


II 


3.706   I  2.88111     3.662 

I  II      7.955 

8.545   I  6.64111 

I  II 


I 


I 


■I- 


I 


-II- 


TOIAl. 

ta 


lOTAl 


TOIAl 
'9 


;;0OI||     128.7r|iM'm]|');5"6i' 


lOIAl 
«9 


TOIAl 
»9 


TOIAl 
»9 


HISCEIUUEOUS   lIEItS 

«OIE;  •••  ■  «0  WEIGHT  RECOROEO 

"«■IE   I      I  1U«  wtlGHT   (kg) 


I  head   light 

I  body  f 1 1 1er 

|foaa  pack ing 

jspark  plugs 

jrespirator 

[gaskets 

jclutch  cables 

Ifilters 

joil   cooler 

jsiied  auto  plas 

jside  stripping 

I  shock  s 

I 

I 


headlights,  ais^.   Iightbulbs 


air  filters 
«uto  plastic 
■ind  shield  uiprr  blades 


0.591 
1.682 
0.528 
0.260 
0.147 
0.307 
0.721 
1.887 
2.591 
2.500 
1.409 
4.955 


17.584 


3 

auto  plastic 
air  filters 
audio  speakers 
headlights,  aisc 

Iightbulbs 

5.000 
5.818 
1.361 
3.395 

15.577 

4 

■lied  auto  plastic 

5.136 

clutch  plates 

1.182 

gaskets 

1.155 

fibreglass  autoparts 

0.219 

filters 

1.136 

van  hood(heauy  plastic) 

8.727 

20.886 

3.818 
0.361 
0.515 


13.955 
1.015 


KlnUtrj  of  th«  tnvtron»ent 
Uijtt  Coapositton  Study 

GORf  t  STORRIC  LIMITED 


Municipality:  Re9fon  of  Waterloo 

SIC:  6331 

Saaple  I  :  1-3 

Colltctloo  Dates:  May  1990 


SAXPLE  1:                    I 
k9   1 

(1)  Paper   (a)  «««sprint 

(b)  Fine  Paper  /  CPO  /  ledger 

(c)  Magazines  /  Flyers 

(d)  Wa>ed  /  Plastic  /  Ni«ed 

(e)  Bo>board 

(f)  Kraft 

(g)  Kallpaper 
(h)  OCC 

(i)  Tissues 

O.OSl 
0.227 

0.227 
0.136 
0.136 

2.636 
0.682 

(2)  Glass  (a)  Seer        (i)  refillatile 

(ti)  non-ref illable 

(b)  liquor  I   Wine  Containers 

(c)  Food  Containers 

(d)  Soft  Drink   (1)  refillable 

(ii)  non-ref 1 1 lable    j 

(f)  Plat» 

(g)  Oiher 

0.424 

(3)  Ferrous  (a)  Soft  Drink  Containers 

(b)  Food  Containers 

(c)  Beer  Cans     (i)  returnable 

(ii)  non-returnable 

(d)  Aerosol  Cans 

(e)  Other 

1  0.087 

--.-......   -.-      -       .............   ..... 

(4)  Non-Ferrous  (a)  Beer  Cans  (i)  returnable     | 
(il)  non-returnable 
(i  il)  American 

(b)  Soft  Drink  Containers 

(c)  Other  Packaging 

(d)  Aluainua 

(e)  Other 

1       1 
1  0.187 

(S)  Plastics   (a)  Polyolefins 

(b)  PVC 

(c)  Polystyrene 

(d)  ABS 
(•)  PCÎ 

(f)  Miied  Blend  Plastic 

(g)  Coated  Plastic 
(i)  Nylon 

(i)  Vinyl 

0.B64  I 
0.057 

0.500 

(6)  Organic  (a)  Food  Waste  /  Rodent  Bedding 
(b)  fard  Waste 

0.409 

(7)  Uood 

1 

(8)  Ceraaics  /  Rubble  /  Fiberglass  / 
6ypsu«  Board  /  Asbestos 

(9)  Diapers 

0.081  1 

(10)  T««til«s/Leather/Rubber 

0.952  1 

(U)  Household  Hazardous  (a)  Paints  /  Solvents 
Wastes           (b)  Waste  Oils 

(c)  Pelt  1c id«$/>t*rbic ides 

0.726 

(12)  Dry  Cell  Batteries 

1, 

(13)  Kitty  litter 

(14)  Miscel laneous 

0.024 

8.41  1 

lOTAl 

1 

Mlntttrr  of  tht  Envtronaent 
Ulstt  CcMpotitlon  Study 


ean  i  stokiiie  iihiteo 


Municipality:  Region  of  Waterloo 

SIC:  6331 

Sample  I  :  1-3 

Cotlectlwi  Oatei:  May  1990 


SIC  code  description:   #6331 

(9aso)  ine  service 
station  l.c.gas  bar) 


SAMPLE  «:||  1 

1 1     k5       I  I  «t 


2 


3 

I  «f 


(1)   P*p*r     la)  msprlnt 

0.051 

o.eii 

0.818 

6.06II 

4,136 

31.601 

(b)  fine  Pdper  /  CPO  /  Ledger 

0.22; 

2.;oi 

1.455 

10. 'SI 

0.273 

2.081 

(c)  >ldgajinfs   /  Flyers 

0.034 

0.25s 

(d)  Wd.ed  /  Plastic  /  «i.ed 

0.22? 

J.ÏOI 

0.591 

4.381 

0.545 

4.171 

(e)  Boiboard 

0.136 

1.(21 

0.)!3 

5. '31 

0.045 

0.351 

(f)  Krift 

0.136 

1.621 

0.143 

1. 061 

0.045 

0.351 

(9)  Wallpaper 

(h)  OCC 

2.636 

31.361 

1.364 

10. HI 

0.182 

1.391 

(f)  tisjues 

0.6B2 

8.111 

1.136 

8.421 

0.364 

2.781 

(2)  Glait     (a)  Beer                  (i)  refillaole 

(H)   non-refillable 

(b)   liQuor  I  yine  Containers 

(c)   Food  Containers 

0.424 

s.oai 

0.318 

2.431 

(d)  Soft   Drink        (t)   refiHable 

(ii)   non-ref illable 

0.843 

6.251 

0.864 

6.601 

(e)  Other  Containers 

(f)  Plat* 

(9)  Other 

(3)   Ferrous     (a)  Soft  Drink  Containers 

0.087 

1.031 

0.030 

0.22II 

0  045 

0.351 

(b)  Food  Containers 

0.056 

0.41l| 

(c)   Beer  Cans            (i)   returnable 

(H)  non-returnable 

(d)  Aerosol   Cans 

1 

(e)  Other 

0.196 

1.4)I| 

(4)    Mon-Ferrous    (a)    fleer   Cans      (i)    returnable 

0.018 

0.131 

(il)    non-returnable 

(III)  A>erican 

(b)    Soft    Orink   Containers 

0.167 

2.221 

0.065 

0.481 

0.364 

2.;ai 

(c)  Other  Packaging 

(d)    AlullnuB 

0.032 

0.241 

1 

(e)  Other 

1 

(S)   Plastics        (a)  Polyolefms 

0.B64 

I0.2'I 

3.2>3 

24.251 

S.318 

40.631 

(6)   PVC 

(c)  Polystyrene 

0.057 

0.681 

1   0.128 

0.951 

0.091 

0.691 

(d)  ABS 

1 

(•)  PET 

1 

(f)  NI.ea  Blend  Plastic 

O.SOO 

S.95I 

0.021 

0.161 

(g)  Coated  Plastic 

(i)   Hylon 

(()   Winyl 

(6)  Organic     («)  Food  Waste  /  Rodent  Bedding 

0.409 

1    i.en 

1.591 

11.191 

0.500 

3.821 

(b)  Yard  Waste 



(7)  Wood 

! 

1 

::i::ii 

(6)  Ceraaics  /  Rubble  /  Fiberglass  / 

1 

1 

Cypsu*  Board  /  Asbestjs 

1 

1 

(9)  Diapers 

0.081 

1     0.961 

' 

1 

(10)   It.tiles/Leather/Rubtier 

0.952 

1    11.321 

0.042 

1     0.311 

1 

(11)  Household  Hdiardous   (a)  Paints  /  Sol.ents 

0.'26 

B.tn 

0.875 

6.481 

Wastes                              (b)  Waste  Oils 

(t)  Pesttcldes/Herbtcldes 

112)  Dry  Cell  fiatlertts 

1 

1 

(13)  Kitty  (.Itler 

(14)  Miscellaneous 

1  0.024 

0.291 

0.009 

0.071 

1    e.ai 

llOO.OM 

1    13.49 

lOO.OOl 

13.09 

100.001 

M£W  RAIIGE  ON  « 

OH  »  UEIWr     HIGHT  8A5IS 
BASIS 


Mean 
ON  A  PERCENT 
BASIS 


lOIAL 
>9 


lOIAl 
l>9 


lOIAl 


MEAN 
(k9) 

1.67 
0.65 

0.01 
0.45 
0.32 
0.11 

1.39 
0.73 

0.25 
0.57 

0.05 
0.02 

0.07 
0.01 

0.21 
0.01 

RAI4GE(kt) 
Min. 

0.051 
0.227 
0.034 
0.227 
0.045 
0,045 

0.182 
1         0.364 

0.318 
0.843 
1 

0.030 
0.056 

0.198 

0.018 

1 

1         0.065 

1 

1         0.032 

Ma>, 

4.136 
1.455 
0,034 
0.591 
0.773 
0.143 

2.616 
1.136 

0.424 
0.864 

0.087 
0.056 

0.198 

0.018 

0.364 
0.032 

MEAN        1 
(«) 

12.7611 
5.1911 
0.0811 
3.7511 
2.57II 
1.0111 
1 
I4.28II 
6.4411 

1 

1 

1 

1 

2.49l| 

1 
4.2811 

i 

1 

1 

II 

0,S3I|i 
0.14111 

1 
1 

II 
0.4al, 

:i 

0.04111 
II 
II 

1.83111 

II 
O.OSIil 

.    !! 

3  15 

0.09 

0.17 

0.864 
0.057 

0.021 

5,318 
0,128 

0.500    1 

25.051 
0.771 

2.031 

1 
1 

0.83 

0.409 

1.591 

6.821 

0.03 

O.OSI 

O.OtI 

0.321 

0.33 
0.53 

11.66 

0.042 
0.726 

e.4i" 

0.952 
0.875 

13"«" 

3.881 

5. 041 

100. OOl 

HISCCILAKEOUS    ITEMS 
«OIE:   "••   •  MO  MIGHT  RECORDED 


SAMPLE 

ITEM 

WEIGHT  (k9| 

t 

tetrapaks 

0.024 

0.024 

Ninlstry  of   th»  Environaent 
Wiste  Ccwposttion  Study 

GORf   t  SIORRlf   LIMlItO 


MunkipalUy:  Region  of  tiaterloo 

SIC  Code:  6351.  6352.  6353.  6342 

Suple  f:  1-5 

Collection  Oitej:  my.   June.   July   1990 


ITERS 

M  RfCORDEO 


SIC  I  6351 

SAMPLE  l:\\  1 

W     ^9       I   X 


(1)  Paper     (a)  Mevsprint 

(b)  fine  Paper  /  CPO  /  Le<>ser 

(c)  Kagaztnes  /  flyers 

(d)  Wa<ed  /  Plastic  /  Niied 

(e)  Bo«bodrd 

(f)  Kraft 

(g)  Wallpaper 
(h)  OCC 

(I)  Tissues 


(2)  Glass  (a)  Beer 


(i)  refillable 
(li)  non-ref illable 

(b)  liquor  I   bine  Containers 

(c)  Food  Containers 

(d)  Soft  Drink   (I)  refillable 

(ii)  non-ref  niable 

(e)  Other  Containers 

(f)  Plate 
(9)  Other 


3.364 

0.909 

0.645 
1.909 
0.091 

3.909 
0.137 


'•9tuQ5  .wire.  . 

2.1; 

1.26 
4.46 

0.21 


9.18.. 
0.32 


WEIGHT  (kg) 


0.170 
0.462 


0.40 
1.0» 


(3)  Ferrous  (a)  Soft  Drink  Containers 

(b)  Food  Containers 

(c)  Beer  Cans     (i)  returnable 

(il)  non-returnable 

(d)  Aerosol  Cans 

(e)  Other 

(4)  Hon-Ferrous  (a)  Beer  Cans  (i)  returnable     || 

(ii)  non-returnable  | j 
(iii)  Aaerican 

(b)  Soft  Drink  Containers 

(c)  Other  Packaging 

(d)  AluBinu* 

(e)  Other 


I   0.331    I     0.7B1 
I   0.163   I     0.381 


I 


lads.  etc.  )| 


(5)  Plastics   (a)  Polyolefins 

(b)  PVC 

(c)  Polystyrene 

(d)  ABS 

(e)  PET 

(f)  Mi>ed  Blend  Plastic 
(9)  Coated  Plastic 

(i)  Nylon 
(■)  Vinyl 


1.409  I  3.31Ï 

I 
0.136  I  0.32». 


II 


(6)  Organic   (a)  food  Waste  /  Ro<Jent  Bedding 
(b)  Tard  Waste 


I 

I  0.545  I   1.281 


(7)  Wood 


(8)  Cerâ»ics  /  Rubble  /  fiberglass  / 
Gypsua  Board  /  Asbestos 


(9)  Diapers 
(10)  Teitiles/Leather/Rubber 


(U)  Household  Hazardous  (a)  Paints  /  Solvents 
Uastes  (t)  Waste  Oils 

(c)  Pesticides/Herbicides 


(12)  Dry  Cell  Batteries 

(13)  Kitty  Litter 

(14)  Miscel laneous 


I 


2.045  I     4.801 


1.097 
7.500 


2.581 
17.611 


17.865 
42.59 


41.951 


I 

lOO.OOlj 


WTAL 

kg 


2.409 
1.139 
3.418 
5.591 
2.036 
0.455 
2.818 

17.865 


9.364 


9.364 


1.213 
0.888 
0.427 
0.010 
0.025 
1.801 
17.955 


22.319 
3.727 


3.727 
0.909 


0.909 


Ninlstry  of    the  Environaent 
UAttc  Cospoiltiofi  Study 


GORE   I  S10RRIS    UNITED 


SIC  code  deicripllon; 


Hunicipdltty:    Region  of  Waterloo 
SIC  Code:   6351.  63S2.  63U.  634Ï 
Suple  •:   l-S 
Collection  Dates:     Hay.  June,   Jul;   1990 


SIC  •  e3S2 


SIC  I  (342 


«351  (general  repair  garagel) 

«352  (palnt\t>odï  repair  thopi) 

«353  {«uffler  r«place«nt  Ihop) 

#6342  {tlre;battery;parti\ 

acceiiortet  itoreO 

SIC  I  6342  SIC  I  63S3 


'9       I  «  «t 


2 


k,       I  I  «t 


kg       I  «»t 


S 


(1)  Paper     (a)  «eviprlnt 

(b)  fine  Paper  /  CPO  /  ledger 

ic)  Magazine!  /  flyerl 

(dl  Wa-ed  /  Plastic  /  >i>ed 

(e)  Boiboard 

(()  Uraft 

(9)  Wallpaper 

(hi  OCC 

(I)  Tissues 


(21  Glass     (a)  Seei 


(1)  refillable 
(ii)  non-refillable 

(b)  liquor  t  Wine  Containers 

(c)  Food  Containers 

(d)  Soft  Drink       (1|  refillable 

(ii)  nc^-ref illable 

(e)  Other  Containers 

(f)  Plate 
(9)  Other 


(3)    Ferrous      (a)   Soft    Drink    Containers 
(b)  Food  Containers 
(cl  Beer  Cans  (i|  returnable 

(il)  non-returnable 
(d|  Aerosol  Cans 
(e)  Other 


(4)  Non-Ferrous   (a)  Beer  Cans     (i)  returnable 

(il)  non-returnable 
(ill)  lUerican 

(b)  Soft  Drink  Containers 

(c)  Other  Packaging 
(dl  Aluiinua 

(e)  Other 


(5)  Plastics      (a|  Polyolefins 
(bl  PVC 

(cl    Polystyrène 
(d|    ABS 
(el   PET 

(r)  Ni>ed  Blend  Plastic 
(9l  Coated  Plastic 
(i)  Nylon 
(il   Vinyl 


(61  Organic     (al  Food  waste  /  Rodent  Bedding 
(b)  irard  Waste 


3.364 
0.909 

0.545 
1.909 
0.O9\ 

3.909 
0.137 


'•90111 
2.1ÎII 

I 
I.2B1I 
4.4BII 
0.2111 

I 

9.iei| 

0.321 


0.170 
0.462 


1 

682 

2 

455 

2 

136 

IB 

409 

0 

136 

2 

636 

3.4;j 

3.021 
26.061 

0.191 
3.731 


0.4OI    j    1.31B 
I 

i.osiii  o.Bie 

11 

I 

II 


1.871 
1.161 


D.331 
0.163 


-II- 


1.16S 
0.I2I 


0.781JJ    0.818 
0.38111    0.088 

II  I 

II  I 

1)11.409    I      16.151 


(7)  Wood 


(81  Ceramics  /  Rubble  /  Fiberglass  / 
GypsuB  Board  /  Asbestos 


(91  Diapers 
(IDl  Te»tiles/leather/Rubbei 


1.409 
D.136 


3.311 

0.321 


I- 
I 
I 
I 

I    0.273  0.391 


0.D29    I       0.041 
I 


I 


I   0.1B2 


j    2.500   I 
I   0.068   j 


5.601 
0.261 


3.541 

0.101 


D.545   I      1.2B1I 


(111  Household  Hazardous  (al  Paints  /  SoUents 
Wastes  (b|  Waste  Oils 

(cl  Pesticides/lierblcides 


(12)  Dry  Cell  flatteries 

(13)  KUly  titter 

(14)  Miscellaneous 


I 


2.045  I     4.801 


1.097 
7.500 


2.581 

17.611 


17.865 


HIAl 


lOO.OOlj 


5.9S8   I       8.431 


3.545   I 
0.909 


5.021 
1.291 


4.864 

6.021 

1.682 

3.273 

4. 061 

1.273 
1.909 

3.955 

4.901 

0.500 

2.273 

2.B21 

3.818 

0.773 

0.961 

0.364 

6.564 

20.521 

4.409 

0.136 

0.17II 

1   0.500 

2.701 
2.041 
3.061 
D.BOl 
6.121 
D.5B1 

7.071 
D.80I 


0.393   I     0.491 


0.561    I     0.6911 
0.020   I     0.0211 


0.455         0.731 


1.545 

0.5OO 


i  0-067 
I  0.167 


0.891 
2.2111 


2.481 
O.BOlll 


0.015   i     0.0211 
0.109   I     D.I4I| 


2.591    I     3.21l| 

I 
0.591    I     0.7311 


0.590         D.731| 


0.136 
0.045 


0.136 
26.636 


0.2211 
0.0711 


0.221 
42.701 


0.047   I     0.62111 


0.227 
0.015 


1.091 
0.227 


1.751 
0.361 


1.591         2.5511 


1.682  I     2.0811 


I 


-II- 


I 


16.645  I   20.6211111.591    |    18.581 


3.D39         3.761: 


22.319       27.651 


73  llOO.OOli     62.38     100. OOI         l.ii'n 


5.971 


D.052   I     0.69l|| 


D.D17    I     0.22III 


I 


II 


0.033    I     0.441 

I  I 

I  I 


II 
I 
I 
I 
-II 
1.182  I  15.63111 

I  II 

0.182   I     2.40111 


•II 


2.300  I   30.41111 
■ II 

II 
II 
-II 
•II 
-II 
II 
11 


1.818  I   24.0411 


D.773   I    10.2211 


0-909   I   12.0211 


100.0011 


TOTAL 

kg 


TOIAl 
«9 


TOTAt 
'9 


TDIAl 

kg 


KAR 
OH  A  WEIGHT 
BASIS 


SAUGE  OM  A 
tf  lOiT  BASIS 


MfAII 
0«  A  PiRCERT 
BASIS 


ME  All 
(kg) 


1.43 

0.38 
1.50 
2.06 
3.93 

S.DO 
0.69 


0.36 
0.07 


0.35 
0.06 


0.14 
7.62 


O.0O3 
0.09 


2.05 

D.26 


0.94 
0.01 


0.93 
2.29 


52.78    II 


RAJiGE(kg) 
MIH. 


II 


1.682 
0.909 
1,910 
0.067 
0.167 
0.091 

0.163 
0.016 


0.462 
0.340 


4.664 
3.273 
1.909 
3  955 
3. BIB 
18.409 

16.564 
2.636 


0.818 
0.339 


0.047 
0.045    i 


0.136 
0.020 


0.015 
0.015 


0.561 
26.636 


0.015 
0.273 


1.091    I        3.955 

I 
0.136    I        0.591 


0.590    I        2.500 
0.D68    I       0.068 


1.097 
0.909 


3.545 

7.500 


KAR 
(1) 


3.3211 
2. 121 1 
0.611 
2,27j| 
3.731] 
5. 561 

7. 391 1 
1. 0511 


I 

0.95l|| 

II 
0.61111 

o.oeiM 

II 


0.6SIII 

0.I21II 

II 

II 

o.isin 

1I.9III 


-II 

012111 

II 

0.004111 

0.2011 

o.oii; 


5.901| 

I 

0.8211 


1.361 

D.021 


1.521 

4.5311 


lOO.OOlj 


HISCELLAMEOUS  ITERS 


NO  WEIGHT  RfcOROED 


SAMPLE  1 

ITEM 

KIOfT  (kg| 

1 

air,  oil,  fuel 

1 

Iters 

2.409 

light  bulbs 

1.139 

■isc  parts[spa 

k 

plugs. «ire. .) 

3.418 

brake  pads 

5.591 

auto  lights 

2.036 

speaker 

0.455 

shocks 

2. 818 

17.865 

3            |air  filters 

1.213 

tights 

0.888 

air  flow  sensor 

0-427 

fuse 

0.010 

Oil    filters 

0.025 

shocks 

1.801 

•isc(brake  cables 

pads 

etc 

11 

17.955 
22.319 

Ministry  of  the  Environ»ent 
Uist«  CoaposUion  Stujy 

G0«£  I  SrORRIt  LINIIEO 


Municipality;  Region  of  Waterloo 

SIC  Code:  6521,  6542.  6562.  6591 

Sdaple  I:  1-6 

Collection  Dates:  Hay.  June.  July.  1990 


KISCELUWEOUS  ITEMS 


::  •••  •  m   «EIGHT  RfCORDEO 


SIC  I  6591 


ITEM 


SAMPLE  I: 


k9 


WEIGHT  (kg) 


(1)  Paper  (a)  Newsprint 

0.045 

l.891| 

(b)  Fine  Paper  /  CPO  /  ledger 

0.4O9 

17.041 

(c)  Magazines  /  flyers 

C.147 

6.121 

(d)  Wa>ed  /  Plastic  /  Mined 

0.136 

5.5811 

(e)  Bo»board 

0.318 
0.019 

13.26l| 
0.801 

(f)  Kraft 

(g)  Wal Ipaper 

o.ooe 

0.038 

0.341 
1.591 

(h)  OCC 
(i)  Tissues 



a  pak 

;rett  lighter  (plast  ic) 

on  (»et) 

0.039 
0.016 

(2)  Glass  (a)  Beer        (t)  refillable 

1 

0.010 

( i  i )  non-ref 1 1 lable 

(b)  Liquor  t   Wine  Containers 

(c)  Food  Containers 

0.136 

5.681 

(d)  Soft  Orink   (i)  refillable 

cle  foaa 

(it)  non-ref i 1 lable 

(e)  Other  Containers 

(f)  Plate 

(g)  Other 

0.065 
0.182 

(3)  Ferrous  (a)  Soft  Orink  Containers 

0.273 

11.361 

(b)  Food  Containers 

(c)  Beer  Cans     (i)  returnable 

(il)  non-returnable 

(d)  Aerosol  Cans 

(e)  Other 

0.182 

(4)  Non-Ferrous  (a)  Beer  Cans  (i)  returnable 

(ii)  non-returnable 
(ill)  American 

apaks 
s  (-et) 

0.024 
0.864 

(b)  Soft  Drink  Containers 

0.030 

1.25l| 

(c)  Other  Packaging 

1 

(d)  A  lull  nul 

1 

(e)  Other 

1 

1 


- 

0.318 
0.182 

13.261 

7.5711 

(5)  Plastics   (a)  Polyolefms 
(b)  PVC 

o.saa 

(d)  ABS 

(e)  PET 

(f)  Mi.ed  Blend  Plastic 

(g)  Coated  Plastic 

' 

(i)  Nylon 

1 

(l)  Vinyl 

2 

(6)  Organic  (a)  Food  Waste  /  Rodent  Bedding 

1  0.318 

13.2611 


(b)  Yard  Waste 

(7)  Uood 

1 

(8)  Ceraaics  /  Rubble  /  Fiberglass  / 

Gypsua  Board  /  Asbestos 

- 

(9)  Diapers 

(10)  I««tiles/leather/Rubber 

0.022 

0.911 

Wastes           (b)  Waste  Oils 

(c)  Pesticides/Herbicides 

_  t 

-■ 

(12)  Drr  Cell  Batteries 

1 

(13)  ntty  litter 

(H)  Miscellaneous 



1  2.40 

100.0011 

< 
•  1 

• 

TOTAL 
"9 


Winiilrj   of   th«   Environment 
H«tte  Cocpoiltion  StuJr 


ÙÛRÎ   I  STOftRIE   LIMITED 


SIC  code  description: 


Hunicipdiity:  Region   of   Waterloo 

SrC  Code:  6521.  6S4Z.  6562,  6591 

Suple  «:  1-6 

Collection  Dates:  Ma,.  June.  Jul^.   1990 


#6521  (florist  shops) 

#6512  (btcydf  shops) 

#6562  (*atch\Je*»llery  repair   shops) 

#6591  (second-hanil  lerchandise  stores) 


k9       I   I  wt 


2 


SIC  «  6542 


3 


SIC  1 6sa 

I     kg       I  •  ^ 


SIC  I  6562  SIC  (  6521 

k9 


k9 


S 


6 


(1)  Paper     (a)   newsprint 

0.045 

1.89J 

1.455 

4.311 

0.03O 

0.0911 

0.227 

1.381 

0.909 

24.241 

3.136 

13,891 

(b)  Fine  Paper  /  CPO  /  ledger 

0.409 

U.0« 

0.318 

0.941 

0.500 

1.481 

0,227 

1,381 

0.455 

12,121 

0,364 

I.6I1 

(c)  Maqa/ines  /  Fljers 

D.147 

6. 121 

(d)  wa.ed  /  Plastic  /  Mued 

0.136 

5.681 

0.636 

1. 881 

0.409 

1.211 

0.091 

0,551 

0.136 

3,641 

0,227 

I. Oil 

(e)  Bo>boarii 

0.318 

13.261 

1.000 

2.961 

1,182 

3.491 

0.409 

2,481 

0.227 

6,061 

0,364 

1.611 

(f)   Kraft 

0.019 

0.801 

0.227 

0.671 

0.227 

0.671 

0.136 

0.831 

0,091 

2.4.n 

0,727 

3.221 

(9)  Wallpaper 

(h)  occ 

o.ooa 

0.3<t 

2.173 

6.441 

18.136 

53,591 

4.818 

29,161 

1,318 

35,1(1 

4,500 

19,931 

(1)   lissues 

0.038 

1.591 

0.591 

1.751 

0.409 

1.211 

0.227 

1.381 

0,273 

7.27» 

0.500 

2.211 

(2)  Glass     (a)  Beer                  (t)  refillablc 

1 

(ii)   non-refillable 

(b)    Liquor  &  Uine   Containers 

(c)   food   Containers 

0.136 

5.681 

1.364 

8.251 

0.162 

0.721 

(d)   Soft   Drink        (i)   refillable 

(ii)   non-ref niable 

(e)  Other  Containers 

(f)  Plate 

(g)  Other 

(3)  ferrous     (a)  Soft   Drink  Containers 

0.273 

11.361 

0.182 

0.541 

0.054 

0.I6I 

0.091 

0,551 

0,059 

0.261 

(b)  Food  Containers 

(c)  Beer  Cans           (>)   returnable 

(ii)   non-returnable 

(d)   Aerosol    Cans 

0.136 

0,831 

1  0,045 

0.201 

(e)  Other 

0.012 

0.031 

1.318 

3,901 

(4)   Mon-ferrous   (a)   Beer  Cans     (1)   returnable 

(ii)   non-returnable 

1 

(ili)  American 

1 

(b)   Soft   Drink   Containers 

0.030 

1.251 

0,033 

O.IOI 

0.013 

0,041 

0.182 

1,101   1   0,036 

0.961 

0.047 

0.211 

(e)  Other  Packaging 

1 

(d)  Aluainua 

0.010 

0.031 

1 

0.030 

0.131 

(e)  Other 

1 

(5)  Plastics       (a)  Polyolefins 

0.318 

13.261 

1.136 

3.3711 

0.864 

2,551 

0.955 

5. 781    1  0,136 

3.641 

0.909 

4,031 

(b)   PVC 

1 

1 

(C)    Polystyrene 

0.182 

7.5711 

1    1.409 

4.171 

0.136 

0,401 

0.136 

0,831 

1  0,033 

O.BSII 

0.045 

0,201 

(d)    ABS 

1 

1 

1 

(e)  PEI 

1 

(f)  Miied  Blend  Plastic 

1 

0.273 

1.65li 

1 

0,020 

0.091 

(g)  Coated  Plastic 

1 

1 

1 

(i)    Hylon 

1 

1 

(i)    Vinyl 

1 

1 

1 

(6)  Organic      (a)  Food  Haste  /  Rodent  Bedding 

0.316 

13.261 

24.182 

71.611 

2.318 

6,851 

1    4.727 

28.611 

0.136 

3.641 
.■■*•■■■ 

11.409    1 

50.531 

(b)  Tard  Uaste 



1 



1 

(7)  Wood 

1 

0.102 

0.301 

0.136 

0.401 

1  0.136 

0.831 

1 

1 

(8)  Ceraaics  /  Rubble  /  Fiberglass  / 

0.237 

0.701 

1 

Gypsua  Board  /  Asbestos 

1 

1 

1 

(9)  Diapers 

! 

1 

1 

1 

1 

(10)   leitiles/Leather/Rubber 

0.022 

1     0.911 

! 

7.980 

23.581 

1.500 

9.081 

1 1 

0.036    1 

0.161 

1 

Uasifs                           (b)  Waste  Oils 

1 

(c)  Pesticides/Herbicides 

! 

1 

(12)  Dry  CtM   Batteries 

1 

1 

! 



! 

1 

(13)  kitty  litter 

1 

(14)   Miscellaneoos 

0.065 

0.191 

0.128 

0.381 

0.888 
1    16.52 

5.371 



2.40 

100.001 

33.77 

100.001   1    33.84 

[100.001 

100.001 

1 3  75 

100.001 



22  58 

100.001 

lOIU. 

lOIM. 

IOI»L 

10I»L 

«iAH  «Ma  OM  A 

OH  A  U(IGHT     ueiGHI   iUli 
BASIS 


HCAN 
on  A  PE8CEHI 
BASIS 


KM 
(»9) 

IRAHGE    (kg 

|hih. 

KM. 

«CAK 
(«) 

0.97 
0.38 
1          0.02 
1          0-27 
0.58 
0,21 

1         0.030 
0.227 
0.147 
0,091 
0,227 
0.019 

3.136 
0.500 
0.147 
0.636 
1.182 
0.727 

7.631 
5.761 
1.021 
2.331 
I.98I 
1.431 

5  16 
0.34 

0.008 
0.038 

18.136 
0.591 

24   101 
2.571 

1           0.28 

1 
1 

0.162 

1.364 

2.441 

1           0.11 

1         0.054 
1 



0.273 



1          2.151 
1 

II         C.03 
1            0,22 

1 

1         0.045 
1         0.012 
1 

I 

0.136 
1.318 

0.171 
0.(61 

1 

1 

1           0,06 

1 

0.013 

0.182 

1         0,611 

0,01 

0.010 

0.030 

0.031 

0.72 



0.136 

1.136 

5.441 

0.32 

0.033 

1.409 

2.341 

0.05 

0.020 

0.273 

0.291 

7.18 

0.136 

24.182 

29.081 

0,06 

0.102 

0.136 

0.251 

0,04 

0.237 

0.237 

0.121 

1.59 

0.022 

7.980 

5.621 

IS.Bl 

2.40 

33.84 

100.001 

mSCELLAKEOUS   ITEKS 

«Ori;  •••   .  DO  KEIGHI  RfcOSJlED 

SAIIPIE  I  HE»  weiGMl   (k,) 


1 


tftrd  pdk 

cfgarett    lighier  (plaitic) 

cotton  (v«t) 


0.039 
0.016 
0.010 


I  0.065 

0.182 


tctrjpdks 
04111    (irtt] 


0.024 
0.864 


lOIAC 
kg 


Ministry  of   the  Cnvironient 
Waste  Coaposltion  Study 

GOR£   t  SIOfWIE   LIHITEO 


TEKS 


MunUipdlity:  Region  of  Waterloo 

SIC  Code:  7021.    ;031.  7051 

Saaple  I:  1-5 

Collection  Ddtes:  June  1990 


IT  RECORDED 


SAMPLE  I 


SIC  #  7021 


II  M   I  I' 


(1)  Paper  (a)  Newsprint 

(0)  Fine  Paper  /  CPO  /  Ledger 

(c)  Kagaiines  /  Flyers 

(d)  wa.ed  /  Plastic  /  Kued 

(e)  Bo«board 

(f)  Uraft 

(g)  Wallpaper 
(h)  OCC 

(i)  Tissues 


(?)  Glass  (a)  Beer 


(i)  résiliable 
(ii)  non-refillatile 

(b)  Liquor  t   Wine  Containers 

(c)  Food  Containers 

(d)  Soft  Drink   (i)  refiUable 

(ii)  non-refil1ab)e 

(e)  Other  Containers 

(f)  Plate 
(9)  Other 


(3)  Ferrous   (a)  Soft  Drink  Containers 

(b)  Food  Containers 

(c)  Beer  Cans     (i)  returnable 

(il)  non-returnable 

(d)  Aerosol  Cans 

(e)  Other 


I    2.045 
16.103 

I  o.oie 

0.182 
0.031 

0.955 
0.591 


8.7! 
66.8) 

0.« 
0.7E 

o.i: 

4.06" 
2. S3 


(4)  Non-Ferrous  (a)  Beer  Cans     (i)  returnable 

(ii)  non-returnable  | 
(jii)  Aaerican 

(b)  Soft  Drink  Containers 

(c)  Other  Packaging 

(d)  Aluainua 

(e)  Other 


(5)  Plastics   (a)  Polyolefins 

(b)  PVC 

(c)  Polystyrene 

(d)  ABS 

(e)  PET 

(f)  Niied  Blend  Plastic 
(9)  Coated  Plastic 

(i)  Nylon 

(1)  Vinyl 


(6)  Organic  (a)  Food  Waste  /  Rodent  Bedding 
(b)  Yard  Waste 


(7)  Wood 


(8)  Ceraaics  /  Rubble  /  Fiberglass  / 
Gypsua  Board  /  Asbestos 


(9)  Diapers 
(10)   Te«tile5/leather/Rubber 


(11)  Household  Haiardous   (a)  Paints  /  Solvents 
Wastes  (b)  Waste  Oils 

(c)  Pesticides/Herbicides 


(12)  Dry  Cell  Batteries 

(13)  Kitty  Litter 

(14)  Niscel laneous 


0.682 
0.080 


2.921 


2.182  I  9.331 


I  •••«••■ 


0.206 


O.BSS 


I 


I  0.293  I   1.25» 
I 


3.014 
23.38 


0.06X 
lOO.OOtl 


TOTAL 
^9 


I  WE 


l&HT  (kg) 
0.014 


0.014 


0.113 
0.U5 


0.259 


Ministry  of   the  [nvlronient 
U*ne  CoApostlion  Study 


G0«£  t  SIOKAIE   IIHIUO 


Nunlcipiltty:  Region  of  Waterloo 

SIC  Co«:  !0!\.    ;031.    1051 

Suple  I:  l-S 

Collection  Odtes;  June   1990 


SIC  code  description:        II0Ï1  (chartered  tanks) 

#?OJl  (trust  coapanles) 

I70S1  (local   credit   union) 


»9       I  «  «t     II     k9       I     I  «     II     k9       I  t  «t 


k,       I  t  rf 


H      I  «■« 


(1)   Piper     (a)   He-sprint 

2.045 

8.151 

0.510 

1.891 

0.155 

10.221 

(b)  Fine  Paper  /  CPO  /  ledger 

16.103 

68.871 

18.091 

66.961 

9.091 

62.701 

2.136 

66.121 

(c)  «agaiines   /  Flyeri 

0.255 

0.911 

(d)  w.ed  /  Plastic  /  «i.ed 

O.OIB 

0.081 

1.500 

5.551 

3.155 

23.831 

(e)  Bo. board 

0.1B2 

O.IBI 

0.361 

1.351 

0.136 

3.061 

0.318 

2.191 

(f)  Kraft 

0.031 

0.I3I 

0.691 

2.561 

0.018 

0.101 

0.364 

2.511 

0.001 

0.121 

(9)  wallpaper 

(h)  OCC 

0.95S 

a.oei 

0,591 

13.281 

0-636 

4.391 

(I)  Tissues 

0.S91 

2.531 

0.al9 

1.551 

0.273 

6.131 

I  0.035 

0.211 

0.033 

1.031 

(2)  Glast     (a)  Beer                  (f)  refUlable 

(11)   non-refill3ble 

(ti)    Liquor  &  Wine  Containers 

(c)   food  Containers 

0.861 

26.771 

(d)  Soft   Drink        (i)  refillable 

(It)  non-rcftlUDle 

o.)oa 

2.621 

(#)  Other  Container! 

(f)  Plate 

(g)  Other 

(3)  Ferrous     (a)   Soft  Drink  Containers 

0.<S6 

1.8011 

0.121 

2.791 

0.031 

0.211 

(b)   Food  Containers 

0.298 

l.lOl 

(c)   Beer  Cans           (i)   returnable 

1 

(il)  non-returnable 

1 

(d)  Aerosol   Cans 

1 

(e)  Other 

0.138 

o.su 

1 

0.025 

0.781 

(4J   Non-Ferrous   («}  Beer  Cans     {i)   returnable 

1 

(it)  non-returnable 

(lit)  Aaencan 

(b)  Soft   Drink  Containers 

0.059 

0.221 

0.014 

0.411 

(c)  Other  Packaging 

1 

(d)   AluBinui 

I 

(e)  Other 

1 

0.025 

0.781 

(5)  PlastKS       (a)  Polyolefins 

0.682 

2.921 

1    1.009 

3.731 

0.155 

10.221 

1  0.155 

3.111 

0.036 

1.1211 

(c)  PolïSt/rene 

0.080 

0.3<I 

1   0.275 

1.021 

0.080 

1.801 

0.022 

0.681 

(d)  MS 

1 

(e)  PET 

1 

(f)  m»ed  Blend  Plastic 

0.955 

3.531 

1  0.091 

0.631 

(g]  Coateo  Plastic 

(i)  ttylon 

(i)   Vinyl 

1 

(6)  Organic     (a)  Food  Waste  /  Rodent  ftcddlng 

2.IB2 

9.3» 

0.789 

2.921 

2.318 

52  101 

0.O6O 

1.871 

(b)  Yard  Waste 



(7)  Wood 

! 1 

1                1 

1 

1                i 

(B)  Ceramics  /  Rubble  /  Fiberglass  / 

0.206 

1     0.881 

Gypsti*  Board  /  Asbestos 

1 

(9)  Diapers 

1 

1 

1 

r-\ 

(10)    Ie<liles/lealher/Robber 

0.293 

1     1.251 

0.211 

0.791 

1 

0.023 

0.161 

wastes                           (b)  Waste  Oils 

(c)  Pestlctdes/Htrbicides 



(12)   Dry  Cell   Batteries 

1 

1 

1 

'                1 

■"""■ :i 

(13)   Kilty   Litter 

(14)   Miscellaneoos 

3. OK 

0.061 

1   0.259 

!•■ 

0.961 

2].3« 

lOO.OOl 

1   27.02 

100-001 

1  15 

100.001 

11.50 

100.001 

3.22 

100.001 

IOI«l 
k9 


lOIAl 

kg 


IOI«t 
'9 


lOUl 
k9 


MEAN 
ON  A  UEIOHT 
BA5IS 


MEAN 
(kg) 


lOtAl 
'9 


0.60 
9. OB 
0.05 
0.99 
0.20 
0.22 

0,41 
0.27 


0.17 
O.U 


0.13 
0,06 


0.53 
0.09 


RANGE  OH  A 
UEIGHI   BAi 


RANGE(kg} 
iilN. 


0,155 
2.136 
0,255 
0,018 
0,136 
0.001 

0.591 
0.033 


0,861 
0,708 


0.031 
0,298 


0.036 
0.022 


HEAH 
OK  A  PERCEHI 
BASIS 


2,015 
18,091 
0,255 
3,455 
0.361 
0,691 


I  MEAN   1 1 
I    (S)   Il 

I—- II 

I  <l'»ll 
52.99111 
0,I9I|| 
5. 8911 1 
1.4SIII 
1.15111 


0  955  I 
0,591  IÎ 


II 

II 

II 

0,861  11 

II 
0.708  II 

II 

II 

II 

■ II- 

0.186  jj 

0.298  II 

II 

II 

II 

0.138  II 

II- 

II 

II 

II 

0,059  II 

II 

II 

0.025  II 

II- 

1-009  I 


0,275 


4.35III 

2. 291 II 

II 

II 
II 

II 
5.35III 

II 
0.52111 

II 
II 
II 

II 

0.96III 
0.221  I 
I 
I 
I 
0.26III 

II 

II 

II 

II 

0.13111 

II 

II 

0.16III 

II 

4.22111 

II 
0.77111 

II 

II 

0.83IJJ 

11 

il 

II 

II 

13.24111 

|l 
Il 

II 
II 


3.22  I 


II 
II I 

27.02  1 1   100.0011 


SAXPIE   f 
I 


MISCECUUIEOUS   ITEHS 

HOIE:   •••   •  HO  UEIGHT  RfCOfiOEO 

ITE» 


WEIGHT  (kg) 
0,014 


tetrapaks 
power  cord 


0,113 
0.116 


Ministry  of  the  Environaent 
yast»  Composition  Study 

Kunicipdl ity:  Region  of  Waterloo 
SIC  Code:  9111.  9112 
Saaple  «:  1-6 
Collection  Ddtes:  Mdy,  June,  July,  1990 

SAMPLE  f: 

G0«£  t  SI' 

SIC  1  9111    : 
1            1 

\       ^9         1  * 

(1)  Piper  (a)  Ne-sprint 

(b)  Fine  Paper  /  CPO  /  Ledger 

(c)  Maga2  ines  /  Flyers 

(d)  Ha.ed  /  Plastic  /  Mi.ed 

(e)  Bo»board 

(f)  Kraft 

(g)  Ua II paper 
(h)  OCC 

(i)  tissues 

46.500 
6.818 

3.909 
7.000 
1.636 

86.591 
6.727 

II 

( 

31' 
i 

(2)  Glass   (a)  Beer        (i)  refilldtle 

(ii)  non-ref 1 1 lable 

(b)  Liquor  t   Wine  Containers 

(c)  Food  Containers 

(11)  non-ref  niable 

(e)  Other  Containers 

(f)  Plate 

(g)  Other 

0.227 
1   0.455 
1   3.693 

5.545 

3.219 

1 

1   2.273 

1 

C 
C 
1 

2 

I 

0 

(3)  Ferrous  (a)  Soft  Drink  Containers 

(b)  Food  Containers 

(c)  Beer  Cans     (i)  returnable 

(ii)  non-returnable 

(d)  Aerosol  Cans 

(e)  Other 

0.635 
1.045 

0 
0 

(4)  Non-Ferrous  (a)  8eer  Cans   (i)  returnable 

(Ii)  non-returnable 
(ii  i)  American 

(b)  Soft  Drink  Containers        j 

(c)  Other  Packaging 

(d)  AluainuB 

(e)  Other 

0.227 

1 

1   0.091 

1   0.606 

0.045 
1 

fl- 

0 
0 

0 

(5)  Plastics   (a)  Polyolefins 

(b)  PVC 

(c)  Polystyrene 

(d)  AflS 

(e)  PEI 

(f)  Mixed  Blend  Plastic 

(g)  Coated  Plastic 
(i)  Nylon 

(')  Vinyl 

1   14.818 

1 

1   1.500 

1 

0.059 
0.737 
0.051 

5 

0' 

0 
0 
0 

(6)  Organic  (a)  Food  Waste  /  Rodent  Bedding 
(b)  Yard  Waste 

47.318   18 

(7)  Wood 

1.136  1  0, 

(8)  Ceramics  /  Rubble  /  Fiberglass  / 
Gypsus  Board  /  Asbestos 

1.005    0, 

(9)  Diapers 

1.455  1  0. 

(10)  leitiles/Leather/Rubber 

4.727  1   1. 

(11)  Household  Haiardous  (a)  Paints  /  Solvents 
Wastes           (b)  Waste  Oils 

(c)  Pesticides/Herbicides 

1 

(12)  Ory  Cell  Batteries 

0.255  1  0^ 

(13)  Kitty  Litter 

(14)  Hiscel laneous 

0.012 

01 

1 

250.32 

100. 

lOTAi 
t^9 

MISCELLANEOUS  ITEMS 


NOTE: 


tetrapaks 


NO  WEIGHT  RECORDED 


HEM 


flourescent  light  bulb 
light  bulbs 
tetrapaks 
dui  poles 


1 19ht  bulbs 


tetrapaks 
light  bulb 


flourescent  bulbs 
light  bulbs 
tetrapaks 
propane  tank 


|air  filter 


WEIGHT 

kg) 

0 

012 

0 

012 

1      ° 

091 

1      0 

058 

0 

269 

1 

409 

1      1 

.827 

0.030 


0.030 


0.130 
0.030 


0.160 


0.58? 
0.088 
0.047 
0.461 


1.278 
1.909 


1.909 


Nlniitrj   of    the   Environaent 
UAStc  Cospositton  Stud; 

Hunicipdlily:    Region  of  Udlerloo 
SIC  Code:   9111.  Sï\2 
Saaplc  #:    1-6 
Collection  Ddtet:   Hay.  June.   July.    1990 


GOA£  i  STOftRIE    LIMITED 


SIC  code  descrtpt  ton: 


f9Ill 


(hotlU\*otsr  hotetl) 
(Mtelt) 


SIC  I  9111  SIC  i  9111 


SAMPLE  #:|| 
II 


I 


kg 


2 

I  »-t 


SIC  #9111  SIC  1911?  SIC  #911? ?|5/.?; 

I     k9       I  l*t     II     k9      I  I-t     II     k9       i  l»rt      II     kg       I 


X  wt 


(I)  Paper     (4)  Newsprint 

(b)  Fine  Paper  /  CPO  /  Ledger 

(c)  Magazines  /  FIjeri 

{d)  waxed  /  Plastic  /  Mi.ed 

(e)  Bo. board 

(f)  Kraft 

(gi  Wallpaper 

(h)  OCC 

(I)  tissues 


(2)  Glass     (a)  Beei 


(i)    refillable 
(ii)   non-refillaftle 
(t)    liquor   1  Wine   Containers 

(c)  Food  Containers 

(d)  Soft   Drink        (I)   refilUble 

(il)  non-refillable 

(e)  Other  Containers 

(f)  Plate 
(gl  Other 


(3)   Ferrous      (a)    Soft   Onnk  Containers 

(b)  Food  Containers 

(c)  Beer  Cans  (i)  returnable 

(il)  non-returnable 

(d)  Aerosol   Cans 

(e)  Other 


(«)  Mon-Ferrous    (a)   Beer  Cans     (I)   returnable 

(ti)  non-returnable 
(itt)  Ascricsn 

(b)  Soft  Drink  Containers 

(c)  Other  Packaging 

(d)  Aluamui 

(e)  Other 


(S)   Plasti 


I 

I 

I 

I 

I 

I 

t 

* 

t 


(d)  PolyoWins 

(ti)  PWC 

(c)  Polysljrene 

(0)  ABS 

(«)  PEI 

(f)  Hi«e(J  Blend  PUitic 

(9)  Coaled  Plastic 

(i)  Nylon 

10  Vinjl 


(6)  Organ» 


(a)  Food  uaste  /  Rodent  Bedding 

(b)  lard  waste 


(7)  yooO 


46.SOO 

e.eie 

3.9M 
?.000 
1.636 

86.691 
6,7j; 


is.6ei 

2.7Î1 

l.SéJ 

2.B01 
0.6SI 

34.591 
2.69> 


0.2Î7 
0.455 
3.693 
5.545 

3.Î19 


0.091 

o.iai 

1.481 
1.291 


2.273         0.9It 


0.636 
1.045 


0.2SI 
0.421 


0.091 
0.606 


62.091 
17.04S 

4.500 
40.727 
17.909 

3.091 

B0.S96 
23.500 


11.491 
3. 151 
0,831 
7.541 
3.311 
0.571 

14.911 
4.351 


35.000 
13.091 


5.614 


6.481 
2,421 


1.041 


2.034 
2.300 
0.016 
0.158 


0.381 
0.431 
0.0031 
0.031 

0.391 


I        1.995   I     0.371 


21.455 
4.909 
1.520 
4,955 
7.318 
2.364 

3.680 
8.959 


20,311 
4.6SI 
1,44» 
4  691 
6.931 
2.241 

3.4811 
8. 4SI 


5,227 
4,S2S 


4  951 

4,571 


3.761 
0.555 


0.178 
0.527 


3.561 

0.531 


0.171 
0.501 


0.04111 
0.241   I 


14.818 

i.500 

0,059 

0.737 

0.051 

0.021 
0.291 
0.021 


0,136 
1,595 
0.091 
0.756 
3.142 


i  0.072 
i  0.088 
I   0,050 


I  0,031| 

I  0,3011 

j  0.0211 

i  0,141||  0,128 

I  0.5811 


II 


(8)  Ccraaics  /  Rubble  /  Fiberglass  / 
GypsuB  Board  /  Asbestcs 


(9)  Diapers 
(10)   lentiles/Leather/Rubbei 


(11)  F«)usetiald  Hazardous  (a)  Paints  /  Solvents 
wastes  (b)  Waste  Oils 

(c)  Pesticides/Herbicides 


(12)  Dry  Cell  Batteries 


(13)  Kitty  litter 

(14)  Miscellaneous 


47.31B  I   18.9011 


1.136   I     0.451 


1.005  I     0.401 


1.4S5  I     0.581 


4.727   I      1.891 


0.255  I     0.101 


26 

227 

4 

000 

4 

741 

3 

271 

0,071 
0,08I| 
0,OSl| 


4.85111    6,311 


0,741||    3,364 


0,881{ 
0.6111 


I    0  155 
I  0.581 


126.795   I    23.461 


3.000  I     0.561 


5.818   I     I. 081 


37.105  I     6.871 


5.9B1I 

I 
3.181 


0,15l| 
0,5511 


ie.25I| 


0.050   I     0.05l| 


I 


4.195   I      3.971 


0.086   I     0.081 


:;!i!. '."■'"'' °°"  '  "»"  i  "■'«    o!3ji||";!5;8T"i 


2,000 
6,000 
0,818 

0,455 
1.909 


16,311 
1,691 

4   121 

12,371 
1.691 

0.941 
3.941 


1,136 
1,114 
0.727 
1.591 


2.341 
2.301 
1.501 
3.281 


1.318 
0.273 
0.076 


2.7211 
0.561 
0.161 


0,500 
0,203  I 


1,031 
0.421 


2.954   I     6,091 


l.OOO 
0.062 
0.136 


2.061 
0.131 
0.281 


10.664   I    22.411 


0.006  I     0.011 


0.156  I     0.321 


3  455 

1.318 


4.364 
3.773 
2.682 


2.940 
5.091 


3.931 
1.501 

4,971 
4.301 
3,051 

3,351 
5.801 


0,819 

7.545 
0.573 
2,000 
2.227 


0.931 

8.591 
0,651 
2.281 
2.541 


3.864 
0.196 


0.079 
0.081 


4.401 
0.221 


I   ''S<3 
I  0.032 
I  0.261    I 
I  0.141    I 

I 

I  6.398 


2.861 
0,041 
0,301 
0.161 


I  0  318 

0.157   i 
I  0.098   I 


7.2911 


0,361 
0,181 
0,111 


I 


6 

955 

1 

182 

0 

364 

1 

273 

1 

727 

4 

091 

1 

872 

2 

136 

1,591 
1.591 
1.227 
1.727 

1.773 


l.OOO 
0.091 


0,136 
0.136 


1.091  I 
0.034  I 
0.045    I 


16.136    I    18.3811 


5.546  I     6.3211 


0.251    I     0.2911 


2.273  I     4.691(1  0.591    | 
1.091    I     2.251   I    1.043   I 


■ I 

0.671 

1.191| 


0.260   I     0.3011 


1.591         3.2911     7.727    I     8.801 


.461 1 


.iî?;!!.  l";î?!  ...!!!;!!.!!";!?!!!l".îl.!l'"'^  '  "■"  '«««ii  8^79'|^w!iii||■o■5o'' 


0.636    I 


0,136 
0.045 


15.99111 
2,72111 
0,64I|| 
2, 93111 
3.97III 
9.411    I 

II 
4.30III 
4.91111 

II 

3.66111 
3.66111 

2. sail 

3.97III 

II 
4.08111 

II 

II 

0, 73111 

II 

2.30111 
0.21111 
II 
II 
0,31111 
0.31111 

II 

1.57111 

II 

II 

2.51111 

O.OSlll 

O.lOlll 

II 

11 

9.30111 

II 
1. 46111 

II 
0  31111 
0,10111 

II 

II 

II 

-II 


I 


0,045   I 


0.182   I 


■ II 

0.42111 


I 


I 


1.909    I        4.39111 


■II 


I    lOO.OOIJI 


lOIHl 


IOI»t 
>9 


lOTAL 
19 


lOIAC 
»9 


TOTAL 


TOTAL 

>g 


MEAN 

RAKGE  0»  A 

MEAN 

OH  A  WSIOHT     WEIGHT  BASIS 

)«  A  PERCENT 

BASIS 

BASIS 

1 

HEAH        1 

RANG£(kg} 

MEAN          1 

(»g) 

HIH. 

KAI. 

(«1          1 

24,73 

3.455 

62,091    1 

14.441 

5,35   1 

0.818 

17.045    1 

2.741 

1,06    1 

0.364 

4.500    1 

0.521 

9,54    1 

1.273 

40.727 

4.3011 

7,29    1 

1.727 

17.909 

5.611] 

2.45    1 

1  0.818 
1 

4.091 

2.94III 
1 

29  36    1 

0.455 

86.591 

1        10.2611 

8.05    1 

1.909 

23.500 


1          5.0311 
1 1 

0   ÎJ    1 

0.227 

1.591 

1          0,931| 

0,]t    1 

1          0.455 

1.591 

1          0,641| 

8,97    1 

1.136 

35.000 

1          4,441| 

4.43    1 

1          0,573 

13.091 

1          2.69II 

0.45    1 

1          0,727 

2.000 

1          0.63II 

1 

2.99    1 

1         1.591 

9.157 

1          2,15I| 

1                     1 
1                     1 

1,5.'   1 

1          0.173 

5.614 

1          0.69111 
1 II 

I,6fl   1 

1          0.636 

3.864 

1          1.8211 

0,75   1 

1          0.091 

2.300 

1          0.4111 

0,003   1 

1          0.016 

0,016 

1      0.000511 

0  25   1 

1          0.158 

1.318 

1          0.4611 

1          0    10    1 

1          0.136 

0.273 

1          0.1711 

0,48   { 

1          0.076 

2.088 


1          0.2411 
1 1 

0.58    1 

1          O.OBI 

1.995 

1          0.5311 

1       ooi  1 

1          0.072 

0.072 

1         0,0111 

0.05    j 

1          0.088 

0.136 

1         0,02l| 

1          1.0»    1 

1          0,050 

2.513 

I          1,161| 

1          0-03 

1          0.032 

0.091 

1          0,021| 

0,24 

1          0,045 

0.756 

1         0,18l| 

0,55 

1          0.141 

3.142    1 
1 

1          0.12III 
1 II 

10,13 

1          2.954 

26.227 

1          6-S7III 
1                     II 

[          2,j9 

1          0.636 

4.000 

1          2.0S1II 
1                    II 

1         0,al 

1          0,059 

4,741 

1          0.311) 

1      o.ao 

1          0,045 

3,271 

1          0.2911 

1         0.05 

1          0.051 

0,136 

0.0711 

1        37.64 

1          5.455 

126.795 

1 

18.991 

1         1.63 

0.006 

5.546 

1.251 

1         0.24 

0.156 

1.005 

0.171 
1 

1.72 

0.182 

S.81B 

1 

1.24111 

8.03 

1.043 

37.105 

2.69111 
II 

II 

1      e.io 

0.086 

0.260 

II 
— II 

O.OSlll 

1         1.55 

1.591 
1 

7.727 

2.01111 
1 

1     179.36 

1          43.50 

540.45 

1 

,      100.00111 

HISCEILANEOU?  HEMS 

NOTE; 0  WEIGHT  RECORDED 

SAMPLE  I     I  ITEM  wtllW   (Ig) 


1  jtetrapaks 

I 


Flourescent   Itgdt  bulb 
light  bulbs 
tetrapaks 
dua  poles 


light  bulbs 


tetrapaks 
light  bulb 


Flourescent  bulbs 
light  bulbs 
tetrapaks 
propane  tank 


0,012 


0.012 

0.091 
0.058 
0.269 
1.409 


1,827 
I  0,030 


0.130 
0.030 


0.160 

0.662 
0.088 
0  047 
0.461 


1,278 
1.909 


Ministry  of   the  Enwironaent 
Waste  Coaposition  Study 

GOA£   t  SIORRIC   IIMII[D 


Municipdiity:   Region  of  Waterloo 
SIC.-92U 
Saaple  I  :    1-3 
Collection  Oates:JUNE-AiJ(iUSI   1990 


SAXPLt   I: 


k9 


(I)  Piper  (a)  Newsprint 

(b)  Fine  Paper  /  CPO  /  ledger 

(c)  Magazines  /  Flyers 

(d)  Wa-ed  /  Plastic  /  Miied 

(e)  Boïboard 
(')  Uraft 

(9)  Wal Ipaper 
(h)  OCC 
(i)  Tissues 

14.773 
4.659 

0.277 
0.955 

7.920 

1 

(2)  Glass  (a)  Beer        (i)  refillable 

(ii)  non-ref i 1 lable 
(b)  liquor  t   Wine  Containers 

(d)  Soft  Drink   (i)  refillable 

(ii)  non-ref il lable 

(e)  Other  Containers 

(f)  Plate 

(g)  Other 

2.591 
IU1.727 

6.909 

2; 

1 

(3)  Ferrous  (a)  Soft  Drink  Containers 

(b)  Food  Containers 

(c)  Beer  Cans     (i)  returnable 

(ii)  non-returnable 

(d)  Aerosol  Cans                  | 

(e)  Other 

12.568 

2 

(4)  Kon-FerrouS  (a)  Beer  Cans  (t)  returnable 

(II)  non-returnable 
( iii)  Aaerican 

(b)  Soft  Drink  Containers 

(c)  Other  Packaging 

(d)  Aluainua 

I  0.148 
1  0.010 

0. 
0. 

(5)  Plastics   (a)  Polyolefins                | 

(b)  PVC 

(c)  Polystyrene 

(d)  ABS 

(e)  PEI 

(f)  Mi>ed  Elend  Plastic 
(9)  Coated  Plastic 

(i)  Nylon 
(1)  Vinyl 

1  37.250 
1  0.032 

7.1 
0.1 

(6)  Organic  (a)  Food  Waste  /  Rodent  Bedding 
(b)  rard  Waste 

1245.136   52.0 

(7)  Wood 

5.727  1   1.2 

(8)  Ceraaics  /  Rubble  /  Fiberglass  / 
Gypsua  Board  /  Asbestos 

1 

(10)  Ie«tiles/leather /Rubber 

'      1 

(II)  Household  Hazardous  (a)  Paints  /  Solvents 
Wastes           (b)  Waste  Oils 

(c)  Pesticides/Herbicides 

(12)  Dry  Cell  Batteries 

1 

(13)  Kitty  litter 

(14)  Miscellaneous 

470.68 

100.001 

lOTAl 
^9 


Mintïtr,   of    the   En»ironB*nt 
Uastf  Coapotitlon  Study 


GOfif   I  srORAIE    LtMIIEO 


Hunicipdlitj:  Region  of  Waterloo 
SIC;9eU 
Supl»  t  :   1-3 
Collection  Odies:JUNE -AUGUST   1990 


SIC  code  description: 


#9211 

(licensed 

restaurant) 


I  ïwt 


k9       I  X  -t 


3 

I  l.rt 


(11  Pap«r     (1)  «r.sprint 

H.ÎI3 

3.141 

0.517 

0.351 

(6)  fine  Paper  /  CPO  /  ledger 

4.659 

0.99» 

2.227 

0.621 

2.319 

1.591 

(c)  «agaiinej  /  Flyers 

(d)  wa.ed  /  Plastic  /  Mi«ed 

3.409 

0.951 

0.909 

0.621 

(e)  Bo'board 

0.277 

o.oesi 

2.636 

0.731 

1.682 

1.151 

(f|  Kraft 

0.9S5 

0.201 

2.091 

O.SSl 

0.409 

0.281 

(9l  "allpaper 

(hi  KC 

7.920 

1.681 

34.204 

9.531 

22.356 

15.291 

(0  Tissues 

14.136 

3.941 

5.818 

3.981 

1 

(21  Glass     (a)  Seer                  (1)  refillable 

2.591 

0.551 

(il)  non-refl liable 

2.545 

0.711 

8. 500 

5. 811 

(b)  Liquor  I  Hine  Containers 

11.227 

3.1311 

31.955 

21.651 

(c)   Food  Containers 

U1.727 

27.991 

2.000 

0.5611 

1.455 

0.991 

(d)   Soft  Orink        (i)   refillable 

(iil  non-refl liable 

(e)  Other  Containers 

(fl  Plate 

(g)  Other 

6.909 

1.471 

0.364 

0.101 

i.eia 

1.241 

(3)  Ferrous     (al   Soft  Orink  Containers 

(bl  food  Containers 

12.568 

2. 671 

2.318 

0.651 

(cl  Beer  Cans           (1)   returnable 

(til  non-returnable 

(d)  Aerosol  Cans 

(el  Other 

0.409 

O.lll 

(4]  Iton-Ferrous  (al  Beer  Cans     (11  returnable 

0.060 

0.021 

(11)    non-returnable 

(iiil  Aaerican 

1 

1 

(b)    Soft    Orink   Containers 

0.148 

0.031 

1 

(c)  Other  Packaging 

0.136 

0.0411 

O.O70 

0,051| 

(dl  Aluainua 

2.057 

0.5711 

0.192 

0.1311 

0.010 

O.OOl 

1 

0.112 

0.0811 

(SI  Plastics       (a]  Polyolefins 

37.250 

7.911 

25.591 

7.131 

2.955 

2.0211 

(b)  PVC 

(cl  Polystyrene 

0.032 

0.0111 

2.045 

0.571 

1.500 

1.0311 

(dl  «BS 

1 

(el  Pfl 

(f)  Ni>ed  Elend  Plastic 

0.157 

0.041 

0.108 

0.0711 

(gl  Coated  Plastic 

0.110 

0.031 

(i)  «ylon 

(il   Vinyl 

(6)  Organic     (al  food  Waste  /  Rodent  Bedding 

245.136 

52.081 

248.545 

69.291 

62.727 

42.9011 

(bl  rard  kfaste 

(7)  Uood 

5.727 

1.221 

2.364 

0.661 

"""""I 

(Bl  Ceramics  /  Rubble  /  Fiberglass  / 

0.822 

0.5611 

Gypsua  Board  /  Asbeslos 

1 

1 

1 

1 

(101  le«tiles/Leattier/Rubber 

1 

0.0B9 

0.02J 

1 

(111  Household  tuiardous  (al  Paints  /  Solvents 

Hastes                           (b|  kaste  Oils 

(cl  Peslicides/Merbicides 

(Wl  Dry  Cell  Batteries 

1 

! 

1                { 

(U)  Kitty  Litter 

(HI  Miscellaneous 

470.68 

100.001 

358.72 

100.001 

146.22 

lOO.OOIj 

KfU 

RAJU  OH  A 

0«  •  UCIIXI 

Kiail  BASIS 

BASIS 

HE  AH 
OH  A  PERCEHI 
BASIS 


lOIAE 
'9 


lOIAl 

kg 


lOlAL 
k9 


1 

WW 

('gl 

5.10 
3.07 

1.44 

1.53 
1.15 

21.49 
6.65 

0.86 
3.68 
14.39 
45.06 

1 

3.03 

4.96 

0.14 
1         0.02 

1         0.05 
1         0.07 
1         0.75 
1         0.04 

21.93 

1.19 

0.09    1 
0.04 

IBS. 47 

2.70 
0.27 

0.03 
325.21" 

«Al«(kg) 
HIM. 

0.517 
2.227 

0.909 
0.277 
0.409 

7.920 
5.818 

2.591 
2.S45 
11.227 
1.455 

0.364 
2.318 

1         0.409 
1 

1         0.060 

1 

1 

0.148 
0.070 
0.192 

1         0.010 

1 

1         2.955 

0.032 

0.108 
0.110 

62.727 



2.364 



0.822 



0.089 

146.22 

HAl. 

14.773 
4.659 

3.409 
2.636 
2.091 

34.204 
14.136 

2. 591 

8-500 

31.955 

131.727    1 

1 

6.90'J    1 
12.568   1 

0.409 



0.060 

1 
1 
0.148    1 
0.136    1 
2.057    1 
0.112    1 

37,250    1 

1 
.'-045 

0.157 
0.110 

248,545 

5.727 
0,822 

0,OB9 
470.68 

HEAH 
(11 

I.16I 
1.071 

0.521 
0.651 
0.361 

1          8.841 

2.641 



o.iei 

2.171 
8.331 
9,dSl 

0,9n 
l.lll 

0.041 



0.0111 

1 

0.011 
0.031 
0.231 
0.031 

1 

5.o9l{ 

1 
0.5311 

1 
1 
0.D41I 
0,011| 
1 
1 

1 

54.>bl| 
1 

1 

0.6311 

1 

0.1911 

O.Olt 
100.0011 

1 
1 
1 
1 

KISCELLAHEOUS   ITEMS 
HOTE:    •"   •  MO  l*l(ÎHT  RECOROEO 
SWIPLE  ITEM 


■EIGHT  (kg) 


MInUtry  of  the  £nvfron«ent 
Wdttc  Coaposltion  Study 

GORI  I  STORRU  LIMIICO 

Nunlcipility:  Region  of  Waterloo 
SIC:9213 
Sdiple  1  :  1-3 
Collection  Dates :JULY-AuOUSI 

SAMPLE  t: 

SIC  code  descr 

1      > 

1   kg   1  X  wt 

(1)  Paper   (a)  Newsprint 

(b)  Fine  Paper  /  CPC  /  Ledger 

(c)  Haqazincs  /  Flyers 

(d)  Wa.ed  /  Plastic  /  Ni.ed 

(e)  Botboard 

(f)  Kraft 

(g)  Wal Ipaper 
(h)  OCC 

(i)  Tissues 

1 

5.727 
1.955 
0.591 

2.636 
3.091 

[ 

11.631 
3.97 
1.20 

5.35 
6.28 

(2)  Glass  (a)  Beer        (i)  refillable 

(II)  non-ref 1 1 lable 

(b)  Liquor  t  Wine  Containers 

(c)  Food  Containers 

(d)  Soft  Drink   (!)  refilUble 

(ii)  non-ref i 1 lable 

(f)  Plate 
(9)  Other 

1 

1  0.22? 
0.682 

0.45 
1.38 

(3)  Ferrous   (a)  Soft  Drink  Containers 

(b)  Food  Containers 

(c)  Beer  Cans     (i)  returnable 

(ii)  non-returnable 

(d)  Aerosol  Cans 

(e)  Other 

0.090 
0.318 
0.020 
1 

1 
1 

0.181 
0.651 
0.04: 

(4)  Kon-Ferrous  (a)  Beer  Cans  (i)  returnable 

(ii)  non-returnable 
(Hi)  American 

(b)  Soft  Drink  Containers 

(c)  Other  Packaging 

(d)  Aluainua 

(e)  Other 

(5)  Pliitics   (a)  Polyolefins 

(c)  Polystyrene 

(d)  ARS 

(e)  PET 

(f)  Miied  Blend  Plastic 
(9)  Coated  Plastic 

(1)  «ylon 
(')  Vinyl 

1  4.636 

1 

1  1.31B 

1  0.090 
1 

9.4U 
2.581 

1 
0.181 

(6)  Organic  (a)  Food  Waste  /  Rodent  Bedding 
(b)  tard  Waste 

26.227   53.261 

(7)  Uood 

1 

(8)  Ctrasics  /  Rubble  /  Fiberglass  / 
Gypsua  Board  /  Asbestos 

1       ' 

(9)  Diapers 

1 

(10)  Teitlles/Leather/Rubber 

0.045  1  0.091 

(11)  Household  Hazardous  (a)  Paints  /  Solvents 
Uastes           (b)  Uastf  Oils 

(c)  Ptitlcldes/Herticldes 

1 

(12)  Dry  Ctll  Batteries 

1 

(13)  Kitty  Litter 

1 

(14)  Miscellaneous 

1.590 

3.231 

49.24 

100.001 

TOTAL 
k9 

Hlftlltry  of   th«  In»lron«(nt 
Waitt   CoMpojItlon   Studr 


COR£   I  SIOflRIf   LIMIUO 


Municipality:    Region   of   Udttrloo 
SIC;92n 
SAiplf  f   :    1-3 
CoUrctlon  D«tes:JULT-AuGUSI 


SIC  code  description: 


(take-out  rood 
ier»lcfs   l.r.   he»- 
burger  reitaurant) 


kg      I  1  >rt 


2 
|l-t 


k9       I  «-t 


;i)  Paper     (a)  Newsprint 

0.045 

0.05J 

1.182 

1.261 

(b)  Fine  Paper  /  CPO  /  Ledger 

0.636 

0.651 

0.727 

0.771 

(c)  Magaiines  /  Myeri 

(d)  Ma«ed  /  Plastic  /  «ned 

5.727 

11.631 

3.955 

4.071 

5.818 

6.201 

(e)  Boiboard 

1.95S 

3.971 

9.318 

9.581 

4.000 

4.261 

(f)  Kraft 

0.591 

l.?OI 

3.091 

3.181 

9.000 

9.591 

(g)  Millpaper 

(h)  OCC 

2.636 

5.351 

62.045 

63.791 

13.856 

14.761 

(i)  listoes 

3.091 

6.2BI 

3.591 

3.691 

3.682 

3.921 

(?)  Glass     (a)  Beer                  (i)  rcfillable 

(1i)  non-reflllabl* 

(b)   liquor  I  Uine  Container! 

(c)   food   Containers 

0.227 

0.461 

19,955 

21.261 

(d)   Soft   Orink        (i)   refillible 

0.682 

1.381 

00   non-reftllablc 

(e)  Other  Containers 

(f)  Plate 

(g)   Other 

(3)   Ferrous      [a)   Soft  Ormk  Containers 

0.090 

0.181 

(b)   Food  Containers 

0.316 

0.65J 

9.636 

10.271 

(c)   Beer  Cans            (i)  returnable 

0.020 

0.04S 

(it)  non-returndbl* 

(d)   Aerosol  Cans 

it)  Other 

0.727 

0.771 

{*)   Non-ferrous    (a)   Beer  Cans     (i)  returnable 

(ii)  non-returnable 

(III)  teerican 

(b)    Soft   Drink   Containers 

(c)  Other  Packaging 

(d)   AlMinoa 

(e)  Other 

I 

4.636 

9.41X 

i.i;3 

1.B2I 

5.091 

S.421 

(c)  Polystyrene 

1.318 

i.tei 

l."3 

1.821 

1.000 

1.071 

(d)  «S 

(c)  PET 

(f)  Hiied  eiend  Plastic 

0.273 

0.281 

(g)  Co*ted  Plastic 

0.090 

o.in 

(1)  Nylon 

(4)    Vinyl 

(6)  Organic     («)  Food  Uaste  /  Rodent  Bedding 

26.227 

53.?6J 

10.773 

11.071 

19.182 

20.441J 

1 

(b)  T«rd  haste 

1 

(7)  Uood 

::"::i::..j 

!.....;] 

1 

(B)  Ceruics  /  Rubble  /  Fiberglass  / 

Cypsua  Board  /  Asbestos 

(9)  Diapers 

1 

1 

1 

(10)  T»»tt lei/Leather/Rubber 

0.04S 

1    o.on 

1 

1 

(U)  Household  Haiardous  (a)  Paints  /  Solvents 

y«stes                           (b)  Uastt  Oils 

(c)  Ptsttcldcs/Hertlctdes 

(12)  Dry  Cell  Batteries 

1 

1 

I"' 

(13)  Kitty  litter 

(14)  HIsccManeous 

l.SW 

3.231 

19.24 

100. OOI 

97.27 

100.001 

93.66 

100.001 

MW 

WUlGt  OH  « 

MEAN 

W  4  UCIWI 

WEIGHT  &AS15 

0«  A  P£RC£«I 

W$I5 

EASIS 

lOIAl 
'9 


lOIAL 
^9 


lOTAl 
'9 


WAK 
(>9) 

0.41 
0.45 

RAi4GE(kg) 

MK. 



0.045 
0.636 

HAI. 

1.182 
0.727 

«EAU 
(11 

0,441 
0.481 

5.17 
5.09 
4.23 

3.955 
1.955 
0.591 

5.818 
9.318 
9.000 

7.301 
S. 941 
4.661 

26.18 
3.45 

2.636 
3.091 

62.045 
3.682 

27.971 
4.631 

6.73 
0.23 

0.227 
0.6S2 

19.955 
0.682 

7.241 
0.461 

1 

0.03 
3.32 
0.01 

0.090 
0.318 
0.020 

0.090 
9.636 
0.020 

1 

1 

1 1 

0.0611 

3.64II 

o.oui 

0.24 

0.727 

0.727 

0,261 
1                         1 

3.83 

1.773 

S.091 

5.551  1 

1.36 

1.000 

1.773 

1.851 

0.09 
0.03 

0.270 
0.090 

0.273 
0.090 

0.091 
0.061 

1 

18.73 

10.773 

26.227 

28.261 

0.02 

0.045 

0.045 

0.031 

1 

1 

1         80.12 

49.24    1 

97.27 

1 

100.0011 

II15CEILAJIE0US   IIEKS 
HIE:    •"  •  HO  HEIGHT  DECOAOEO 


SAHPIE 

ITEN 

tfflGHT    (hg) 

1 

rluortlcent  tubft 

1.591 

1.591 

Ministry  of  t^e  £nviron«ent 
Waste  Coaposition  Study 

GORE  t   SIORRIE  LlKITtD 


Municipality:  Region  of  Waterloo 

SIC:  9213  GENERAL 

Saaple  »  :  1-3 

Collection  Dates:  JUNE-JULY  1990 


SIC  cod 


SAMPLE  f:|| 


kg   I  X  wt 


(1)  Paper  (a)  Newsprint 

(b)  Fine  Paper  /  CPO  /  Ledger 

(c)  Magazines  /  Flyers 

(d)  Wa»ed  /  Plastic,  /  Mi.ed 

(e)  Bo«boara 

(f)  Kraft 

(g)  Wal  Ip'aper 
(h)  OCC 

(i)   Tissues 


6.273 
0.045 

1.773 
4.136 
2.409 

1.875 
1.273 


18.52ï| 
0.131 


5.23% 

12.2U|t 

7.111|l 

5. 5311 
3.761 


(2)  Glass     (a)  Beer 


(i)  refillable 
(ii)  non-ref i I labte 

(b)  Liquor  &  yine  Containers 

(c)  Food  Containers 

(d)  Soft  Drink   (i)  refillable 

(il)  non-ref 1 1  table 

(e)  Other  Containers 

(f)  Plate 

(g)  Other 


0.409 


1.211 


(3)  Ferrous   (a)  Soft  Drink  Containers 

(b)  Food  Containers 

(c)  Beer  Cans     (i)  returnable 

(ii)  non-returnable 

(d)  Aerosol  Cans 

(e)  Other 


0.091 


0.21% 


(4)   Non-FerrouS    (a)   Beer  Cans      (i)   returnable 

(ii)  non-returnal^le 
( i  i  i)   American 

(b)  Soft  Drink  Containers 

(c)  Other  Packaging 

(d)  Aluainui 

(e)  Other 


(5)  Plastics 


(a)  Polyolefins 

(b)  PVC 

(c)  Polystyrene 

(d)  ABS 

(e)  PET 

(f)  Mi.ed  Blend  Plastic 
(9)  CoateJ  Plastic 

(i)  Nylon 

(i)  Vinyl 


1.68? 
1.091 


4.96X 
3.22Ï 


(6)  Organic  (a)  Food  Waste  /  Rodent  Bedding 
(b)  Yard  Waste 


112.818  I  37.84X 


(7)  Wood 


(8)  Ceraaics  /  Rubble  /  fiberglass  / 
Gypsu»  Board  /  Asbestos 


(9)  Diapers 


(10)  Teitiles/Leather/Rubter 


(11)  Household  Hazardous  (a)  Paints  /  Solvents 
Wastes  (b)  Waste  Oils 

(c)  Pesticides/Herbicides 


(12)  Dry  Cell  Batteries 

(13)  Kitty  Litter 

(14)  Miscellaneous 


Ii  33.87   lOO.OOlj 
TOTAL 

kg 


Ministry  of  the  Envîronient 
Waste  Coaposition  Study 


GORE  t  S10RDIC  IIIIITED 


Hunicipdiity:   Region  of  Uâterloo 
SIC:   91\3  OEHERAl 
Siiple  I   :   1-3 
Collection  Dates;   JUHE.JUIV  1990 


SIC  code  descript  ion: 


«Î13 
(general  take-out 
food  services   i.e. 
Chinese  food) 


SAXPIE  l:|{ 


Il     kg       I  Iwt 


19       I  I  «1 


'9       lit 


(1)  Paper     (a)  Newsprint 

6.273 

18.521 

1 

2.455 

I.I61I 

(b)  fine  Paper  /  CPO  /  ledger 

0.04S 

0.13J 

0.591 

0.281 

{c}  Magaimes  /  flyers 

1 

(d)  Ha>ed  /  Plastic.  /  «Ked 

1.773 

5.231 

0.060 

0.351 

3.636 

1.721 

(e)  Boxboard 

4.136 

12.211 

0.091 

0.531 

6.227 

2.951] 

(f)  Kraft 

2.409 

7.111 

0.132 

0.771 

2.545 

1.201 

(gl  wallpaper 

1 

(n|  OCC 

1.675 

5.531 

1.773 

10.321 

25.876 

12.2411 

(1)   Tissues 

1.273 

3.76S 

0.409 

2.381 

12.227 

5.781 

(2)  Glass     (a)  Beer                  (i)  refillable 

0.500 

0.241 

(ii)  non. refillable 

(b)   liquor  &  Mine  Containers 

0.545 

0.261 

(c)  food  Containers 

0.409 

1.211 

2.682 

1.27J 

(d)  Soft  Orini      (1)  refillable 

(ii)  non-refillable 

1.091 

0.521 

(e)  Other  Containers 

(f)  Plate 

(g)  Other 

0.591 

0.281 

(3)  Ferrous     (a)  Soft  Onnk  Containers 

0.191 

1.1111 

0.136 

O.061 

(b)  food  Containers 

0.091 

0.271 

1.364 

7.941 

(c)  Beer  Cans           (i)  returnable 

(ii)  non-returnable 

(d)  Aerosol  Cans 

(e)  Other 

(4)  Mon-Ferrous  (a)  Beer  Cans     (1)  returnable 

(ii)   non-returnal^le 

(ill)  ««rtcan 

(b)  Soft  Onnti  Containers 

0.136 

'  0.D61 

(c)  Other  Packaging 

(d)   Alu.mul 

0.U6 

0.051 

(e)  Other 

1.682 

4.961 

0.773 

4.501 

7.136 

3.381 

(b)  P«C 

(c)  Potystirene 

1.091 

3.221 

0.025 

0.151 

9.045 

«.281 

(d)  »BS 

(e)  PET 

(f)  Mixed  Blend  Plastic 

2.273 

1.081 

(g)  Coated  Plastic 

(i)   «ylon 

(i)   Vinyl 

(6)  Organic     (a)  food  Waste  /  Rodent  Bedding 

12.818 

37.641 

12.364 

71.961 

133.000 

62.911 

(b)  rard  Waste 

■•*•"• 

(J)  Wood 

1 

1                1 

::::..::::] 

(B)  Ceramics  /  Rubble  /  fiberglass  / 

GypsuB  Board  /  Asbestos 

(9)  Diapers 

1 

1 

1 

1 

1 

1 

(U)  Household  Hazardous   (a)  Paints  /  Solvents 

Wastes                         (b)  waste  Oils 

(c)  Pesticides/Herbicides 



(12)  Dry  Cell  Batteries 

1 

' 

...:;i....j 

(13)   nitty  litter 

(14)  Miscellaneous 

0.591 

0.281 

1   33. B7 

100.001 

;  17.18 

100.001 

211.40 

100.001 

1 

HE  AH 
ON  A  WEIGH! 
BASIS 


RANGE  OH  A 
WEIGHT  BASIS 


MEAN 
D«  A  PERCENT 
BASIS 


TOIAl 
'9 


lOIAl 

kg 


lOIAl 
k9 


1     MEAN 

|RANGE(kg) 

1      MIAN 

II 

1    (kg) 

|HlN. 

1- - 

MAÏ. 

1      c»)      II 

1 II 

1          2.91 

1       2.455 

6.273 

1          6  "111 

0.21 

0.045 

0.591 

1  "'«II 
1                    II 

1.82 

0.060 

3.636 

1         2"V\ 

3.48 

0.091 

6.227 

1         5-"«ll 

1.70 

0.132 

2.545 

1         ^l-SIII 

9.84 

1.773 

25.876 

1         9«1|| 

4.64 

0.409 

12.227 

1  3.97111 
1 II 

0.17 

0.500 

0.500 

1       o.osiii 

1           II 

o.ia 

0.545 

0.545 

1          009111 

1.03 

0.409 

2.682 

1  0-83111 
1                    II 

0.36 

1.091 

1.091 

1  0\HI\ 
1                     II 

0.20 
1 

0.591 
1 

0.591 


1  II 
1          O.Ontll 

1 II 

0.11 

0.136 

0.191      1          0.39l|| 

0.48 

0.091 

1.364 

1         2'41|l 

II                     II 

1                   II 

II                     II 

II                     II 

II II 

II                     II 

II                     II 

1                   II 

0.05 

0.136 

0.136 

1          0.02111 

0.04 

0.116 

0.116 

1          0.02II 
1                    1 

3.20 

0.773 

7.136 

1 1 

1          <.7S>II 

3.39 

0.025 

9.045 

2.S51 

0.76 

2.273 

2.273 

0.361 

52.73 

12.354 

t 

1 

133.000 

57.571 

87.49 

L  "■'" 

211.40  1 

100.0011 

HISCCLLAHEOUS   ITEMS 
NOIE;   "•   ■  NO  WEIGHT  RECORDED 


WEIGHT  (kg) 


HunicipaJity:  Region  of  Waterloo 

SIC:  9621.  9691.  9692,  9699 
Sa«ple  I  ;  1-4 
Collection  Dates:  June,  July  iggo 


SIC  I  9699 
SW^PLE  #:||      1 


(1)  Paper  (a)  Newsprint 

(b)  Fine  Paper  /  CPO  /  Ledger 

(c)  Magazines  /  Flyers 

(d)  Waxed  /  Plastic  /  Mi.ed 

(e)  Boxboard 

(f)  Kraft 

(9)  Wallpaper 
(h)  OCC 
(i)  Tissues 


kg   I  X  wt  (7  (k 


1.636 

1.591 

1.500 
1.27J 
1.455 


9) 


3<»'  0.364 
3.001 

2.83Ï 
2.401 
2.74X1 


(2)   Glass  (a)  Beer 


0.939  I   1.771 
<-773  I  9.01X0.364" 


(i)  refillable 
,.,  ('')  non-ref illable 

(b)  Liquor  J  Wine  Containers 

(c)  Food  Containers 

(d)  Soft  Drink   (j)  refillable 

,  ,  „  ( i ')  non-ref illable 

(e)  Other  Containers 

(f)  Plate 
(9)  Other 


II 

M       I 

II  0.273  I  0.511 


0.025 


0.091 


0.1711 


.025 


(3)  Ferrous  (a)  Soft  Drink  Containers' " 

(b)  Food  Containers 

(c)  Beer  Cans     (,)  returnable     || 

,,,  .  ('0  non-returnable  I  I 

(d)  Aerosol  Cans 

(e)  Other 


(4)  Non-Ferrous  (a)  Beer  Cans   (i)  returna'bie \\"o'o[l' 

(i  i)  non-returnable  1 1 
(iii)  American       j  j 

(b)  Soft  Drink  Containers 

(c)  Other  Packaging 

(d)  Aluainua 

(e)  Other 


1.182   I     ?.23i|lo9i' 

0.136   I     0.26X||  455 

!  I|.'364 

I  11.273 

1 22  7 

012 


0.03X1 


■II 


0.455 


I  I  421 

II  ==== 
0-86x11  864 

II  091 
I  909 


(5)  Plastics       (a)  Polyolefms 

(b)  PW 

(c)  Polystyrene 

(d)  AflS 

(e)  PEI 

(f)  Kiied  Blend  Plastic 
(9)  Coated  Plastic 

(i)   Nylon 
(i)   Vinyl 


364 

I  -773 
2-318   I      4.371   n    ' 


II 

II    0.364    i     0.69xi 

II 


0.318 


0.60Î 


I   XM 


I II 


(7)   Hood 


U4.182   I    45.63X 


(8)  Ceramics  /  Rubble  /  Fiberglass  /' 
Gypsu»  Board  /  Asbestos 


(9)   Diapers 


I 


(10)  le.tiles/Leather/Rubber 

(11)  Household  Hazardous  (a)  Paints'/'soiventi"" 
'^"^'^  (b)  Waste  Oils 

i<^)   Pest'cides/Herbicide 


3.995  (  7.541 


(IZ)  Dry  Cell  Batteries 


'3)  Kitty  Litte 


1<)  Miscellaneous 


0.364 


0.69X| 
11    52.99   jlOO.OOXI 


TOTAL 
kg 


0.1 

l""| 
|190| 

■  ■■  a  1 

ion 


iMHï.  i  ilùRRlE    IINIÎED 


Hunicipdlity;   Region  of  Waterloo 

SIC:  9621.  9691.  9692.  9699 
SdBpIf  f  :   1-4 
Collection  Odlei:    June.    July   1990 


#9691  (bovling  al 1eys\bi  lliàrd 

parlours) 
#9692  (dcuspient  parkicarnival) 

#9699  (other  a«use«enl\recreation 

-al   services   i.e.   horseback 
riding  operations) 


SIC  #  9699 


SIC  #  9691 


SIC  #  9692 


^  Il  2 

kg      (  s  tft    II    kg      I  s  wt 


(1)  Paper     (a)  Newsprint 

(b)  fine  Paper  /  CPO  /  teOger 

(c)  Hagaiines  /  flyers 

(d)  Waied  /  Plastic  /  Nued 

(e)  Boiiboard 

(f)  Kraft 

(g)  Uallpaper 
(h)  OCC 

(1)    Tissues 


kg       \   l  >A 


kg        I   1  ^      Il 


(2)  Glass     (a)  6ee< 


())  refillable 
(ii)   non-refi liable 

(b)  Liquor  (  taine  Containers 

(c)  Food  Containers 

(d)  Soft  Drink   (i)  refillable 

(ii)  non-ref iUable 

(e)  Other  Containers 

(f)  Plate 

(g)  Other 


(3)  Ferrous   (a)  Soft  Dnnk  Containers 

(b)  Food  Containers 

(c)  Beer  Cans     {,)  returnable 

(  i  i)  non-returnable 

(d)  Aerosol  Cans 

(e)  Other 

(4)  Non-Ferrous  (a)  Beer  Cans   ())  returnable 

(it)  non-returnable 
(iii)  A«erican 

(b)  Soft  Drink  Containers 

(c)  Other  Packaging 

(d)  AlulinuB 

(e)  Other 


1.636 
1.591 

1.500 
t.273 
l.«5 

0.939 
4.773 


3.09i;| 
3.00X1 

I 
2.83X1 
2.40l| 
2.74X 

1.77X1 

9.0121 


1 
1 

545 
455 

9 

500 

30 

le? 

33.000  1 

1 

136 

14 

;a9 

!S 

500 

0.81III  OJil 
0.76III  Î.364 
4.98III 

15.81111    1.18! 

i;.29I||   6.455 


0.601 


Î.75J 
13.361 


(5)  Pljstics       (a)  Pol, olefins 
(b)  P»C 

ic)  Polystyrene 
(01   A8S 

(e)  PEI 

(f)  Niieo  eiend  Plastic 
(9)  Coaleo  Plastic 

(i)  Nylon 
(I)    Vinyl 


(6)  Organic  (a)  food  Waste  /  Rodent  fieddu 
(b)  vard  baste 


(8)  Ceriaics  /  Rubble  /  fiberglass  / 
Gypsua  Board  /  Asbestos 


(10)  Ie«t  I  lesAeather/Rubber 


(11)  Household  Hazardous  (a)  Paints  /  Solvents 
Wastes  (b)  Waste  Oils 

(c)  Pesticides/Herbicides 


(12)  Or,  Cell  Batteries 


(13)  Kilty  Litter 

(14)  Miscellaneous 


0.273 
0.091 


I'  I 

11  0.537    I 

0.51IJJ  2.989    I 

II  I 

Il  2.008   I 

0.17III  I 

II  ' 


0.281 
1.571 


1.1B2 
0.136 


II 

2.23III   0.557 


112.809 
I    0.773 


0.82111 
2.6BSII 


1.34III 
7.32111 


0.455 
3.636 

10.591 
11.045 
2.545 


II 


14.53IIÎ  33.178 
0.8«||  6.045  I  2.27xi 


0.17111 
1.37I|i 

3.98II 
4.1511 
0.96I| 

I 
12.47111 


I  II  <l-2" 

I  I  II 

I  1.636  I  l.a61||  11.6B2 

I  I  II  6.955 

I  I  II 

I  0.182  I  0.21111   1.227 

I  I  II 

I   0.045  I  0.05111     2.000 


O.IDI   I 

II 
4.39111 
2.61III 

II 

0.461]! 

Il 
il 
0.75111 


I   0.030 
I   0.273 


i  0.330  0.17l|j 

I  6,409  3.36111    0.182 

0.015    I     0.03III  0.016   I  O.OIljl 

I  II  0,042   I  0.02111 

I  I  ..    II 


0.455    I     0.fl61 
I 


2.318    I      4.371 


0.364 
0.31B 


0.691 
0.601 


I   0.532    I     0.281JJ 


I 


1 15.909 

I 

I    4.500 


6.136   I    I1.58II 
I"" 


24.182    I    45.631 


I 


3.995   I      7.541 


8.341 
2.361 


I    1.591 
3.091 


39.364   I    20.621 


0.318   I     0.I7I 


I   0,045 


■M —  II 

0.03111  0.864    I  0.32111 

0.31111  5.727    I  2.15111 

!i  I  li 

II  I  II 

0.21III  4.273  I  1.61111 
■II 


II     0.136 
II 
II 

II     0,727 
l| 
0.05l||     0.182 
I 


1.801 
3.511 


O.OSlll 

II 
II 

0.27l| 


0.071 


I    10.227 
I     6.455 


0.136         0.15lji 


I    7.773    I     8.B21 


0.227   I     0.121 


10.045   I    11.391 


I 


1.409   I      1.601 


0.364   I     0.69111    0.025  ]     O.Ollj    37.421 


52.99   |lOO.OOli|l90.e7    jlOO.OOlii   «8.17     100.0Ol||    266 


3.841 
2.431 


79.318    I    29.811 


I" 


0.591    I     0.221 


0.591 


0.221 


5.045    I      1.901 


I     0.955   I     0.361 


0.318   I     0.121 


42.441   i    61.000 


22.931 

loo.ooijl 


lOIAL 
>9 


lOIAl 
»9 


TOIAL 
»9 


lOIAt 
k9 


HIM  BAnGi  OK  A 

ON  A  WEIGHT     WEIGHT  BASIS 
BASIS 

IIEAX        ||RANGE(k9)    | 
(kg)        IINI».  IMt, 


■II- 
1,09    II 

2.26  II 
2,37    11 

10  86  II 
12.94  II 
1.28    II 

II 
15.43    II 

9.27  II 
II- 


0.455 
1.455 
9,500 
1,182 
1.273 
1.136 

0.939 
0.773 


0.07  II   0.273 

:i 

3.46  II   0.532 
2,55  II   0.273 

II 
0.B5  II   0.182 
0.02  II   O.091 

II 
0.51    II        0.045 
-II 


1.636 
3.636 
9.500 
30.182 
33.000 
2.545 

33.178 
25.500 


HE  AN 
ON  «  PERCENT 
BASIS 


-ll-"..l! 


11.682 
6.955 


22111 
95l|| 
24111 
99111 
79I|| 
0711  I 

11 
13111 
38111 
-II 


0,031|i 

II 
1, 63111 
1, 17111 

II 
II    0,43111 


I   0.091  II    0.041 
I   2.000  II    i;.201 


-II- 


II- 


0,66  II  0.030  II  1.182  ii 

1.53  II  0.136  II  5.727  || 

II  11  11 

O.Oa  II  0.330  II  0.330  || 

2.72  M  0.182  II  6.409  || 

0.04  I  O.OIS  II  0.136  II 

0.01  I  0.042  II  0.042  II 

I  II  II 
0  "   U  0.455  II  J. 727  || 

II  II  II 
0,06  II  0,045  II  0.182   I 

II  II 
II II- II- 

'51  II  1.591  II  15.909  II 

II  II  II 

3.60  II  0.364  II  t.l55  || 

II  II  II 

0.08  II  0.3Ifl  |i  0.318 

0.03  II  0.136  II  0.136 


0.721 
C.6BI 


0.04111 
1.29111 

0.02l| 
0.011 

0.351 

C.031 


33.15   II       6.136   II     79.318 
II  '■ 


-II- 


II- 


8.70    II       0.519   II     24.182 


0.15    II       0.591    II       0.591 
!!  II 


.34    II 

— -II- 
.65   II 


4.5911 

I 
;. 24111 

II 

C.151II 

C.041II 

ll 

II 


I        17.711 


I       14.311 


o.oet 


0.318    II       5.045 

0.227   II      3.995     |         2. 


0-318    II       0.318 
II 

II 


I      149 


—  11- 
52   II 


52.99  II     266.04 


I , 

I    loo.ooiJI 


«ISCEtLANEOOS   ITEKS 
ROTE:   •••  .  «0  WEIGHT  RtCORDEO 


SAHPLE 

ITEH 

WEIGHT   (kg) 

1 

tetrapaks 
tetrapak 

__ 

0.364 

2 

0.364 
0.025 

0.025 

I  press  board 
I    tree  cuttings 

paint    shavings 

dr/wal 1 

fluorescent  tubes 

tetrapaks 


I  golf  Calls 
light  bulbs 
I  fluorescent  tubes 
I  tetrapaks 
j  tree  I labs 


3.091 
2S.45S 
7.364 
1,273 
0.227 
0,012 


37.421 

5,864 
0.091 
1.909 
0.364 
52.773 


